Abstract not available for KR2002004495 
Abstract of correspondent: US2002128438 



The present invention relates to the construction of a TRAIL DNA cassette for the production of a 
secretable trimeric r TRAIL, the development of pCMVdw vectors and pAAVdw vectors harboring 
a feed-forward amplification loop type Tet-On system that can be packaged into AAV particles, 
the preparation of a recombinant vectors by the combination of the TRAIL DNA cassette and the 
two vectors, and the treatment of diseases including cancer using such vectors. The present 
invention provides a TRAIL DNA cassette comprising a secretion signal (SS) sequence, a trimer- 
forming domain (TFD) and a TRAJL(1 14-281) coding cDNA. The TRAIL cassette thus 
constructed can be cloned into an appropriate expression vector, and subsequently used in the 
mass production of a secretable recombinant trimeric TRAIL protein or administered to a patient 
for a gene therapy. 
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51 ^ l>5ttb ^ 

51 lbfe Ajatiflofl^l fl^S fl«r ^H^i^l ?R> ^ ^s^o_^.«.b] -fra^ SEC(CV) 

^-tiMn^Sl ^-fM^-g. flSH SEC(CV)^ C tt^MI ^(Furin)-^-°13 ^ Aj <g-^ ^7}^}^. 

51 2fe frfl(Furin) ^ ^<g^ i+EWM, ^jaflfe. ^15. M-^^cf. 

^ 4fe TRAIL cDNA(l 14 - 281) ^ ^^1^ ^ *}*] *1 4. 



£ 5fe^ 6 l£^^S. «H>lel^(CMV) ^*fl -fi-3ES|fe S-fMf-Sl pCMVdw ^tfs>\ c^-gs.^ * 

J£ 6^ FLAG - tag^ sfl'tH <I 5 °> u l 5^<± >H *& °1 4. 

His-tag^l ^^i^ ^ ^V^icAV A^ojcf. 
3E. 8a^ SEC2ILZ ^^<g ^ o>nl ^ x\ <g o] cf . 
51 8b^ HisTRAIL(114- 281)^1 «1 -51*11 ^ <>M ^ *1 <1 0 1 4. 
^8cfe SEC2TRAIL(1 14 -281)2} ^^It 3? ^l^^f^l^ 
5^8d^ FLAGILZTRAIL(114-281)^ ^^1<I ^ *1 1*14. 

£8e^ SEC2ILZTRAIL(1 14 -281)^1 ^-tHI ^ ^lttUl^olcf. 
£ 8fe SEC(CV)ILZTRAIL(114-281)^ ^^i^ SJ ^H^^^^l^. 

51 8gfe 518a -t"^1 J£8f^l ^ll-i: SE^- pCMVdw^^Hl He La 

S. 9a^r SEC2 Ajzi^ fhfr€: TRAIL ^^2] t«4 Ji^W >M-*! 0 14. 

51 9b SEC(CV) §r*l a] zl^^ ^-f}-^ TRAIL £«1 ^ M-Efiflfe. ^ $1)^ ^ 

51 10a^ ^Be^M^/^-AlAfol^ _ -fK£>$ pAAVdw ^» ^*Rr * SE.*]^ i+H^\H ZL^o]cf. 
£ 10b^ pAAVdw ^j^^] " TetO-mP" °fl tfl-§-*>fe pTRE «l| <g o] cj. 

£ 10c^ pAAVdw ^B]^ ^ - TetO-mP" ^ ^^1 
J£ 10d^ pAAVdw ^!^^ -f^h " TetO-mP" ^ ^^^^14 
^ 10e^ pAAVdw ^Hl^ rtTA^l ^^i^ 0 !^- 
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JE lOffe pAAVdw TetO - mP - rtTA^l 

5L 10g^ pAAVdw *]eHH -fV3l*r(gfp)2] - 3L3lJ= ^^^^1 *l3l* Ji^^r ^fl^^ol^, 

S. lOhir pAAVdw 5.^-R-^i^}(gfp)^ BflHHfA|.ol§^ -frSL-U* Ji^fe GFP-S1*11MI» °]-%-^ Sll^Si 

E. lla^r HeJ-oM^I TRAIL ^^r *HmeM-°l Afo] - pAAVdw - TRAIL ^ 

jbJ.^ C_5. q-H^^ ZL^OlCf. 

51 llb^ P AAVdwSEC2ILZTRAIL(114-281)4 P AAVdwSEC(CV)ILZTRAIL(l 14 - 281) Al^^^olc]-. 
£ 12tt ^o]u]^ TRAIL ^* DNA ^Hl^^- 31) j= - Sfl i= ^ Tet-On # 

^ AAV ^r^l SfS ^^^k*}^. 

£ 13^: ^El^ofolAl D(ActD) A TRAIL -fi-S.^ ^^^1^-1- ^A*] ?1 33* iL<^^ S^Hl^r 1 ! ^^S. 
*14. 

^^n^j^l 4£ A>Tg^ (apoptosis)^ *!^-^ J±^£] Jl -fr*H ^^lir 

^Mli^ -fM*(Sl ^ ^ ^H^H ^-S-* *4(Ashkenazi, A. & Dixit, V.M. Death receptors: si 

gnaling and modulation. Science28 1 . 1305- 1308 (1998). Nagata, S. Apoptosis by death factor.Cel!88, 355 
-365 (1997). Salvesen, G.S. & Dixit, V.M. Caspases: intracellular signaling by proteolysis. Cell91 , 443-4 
46 (1997)). 

o^j^ai^ ^ ^^a^Jel^ # ^^^^ ol^Aj^o] «fl^s)^ f ^ ojo^ 

7)1 S| ^ (Thompson, C.B. Apopt osis in the pathogenesis and treatment of disease. Science267, 1456 - 1462 ( 
1995). Rimon, G., Bazenet, C.E., Philpott, K.L. & Rubin, L.L. Increased surface phosphatidylserine is an e 
arly marker of neuronal apoptosis.J. Neurosci. Res. 48, 563 - 570 (1997). Krams, S.M. & Martinez, O.M. A 
poptosis as a mechanism of tissue injury in liver allograft rejection. Semin. Liver Dis.18, 153 - 167 (1998) . 
Olivetti, G.et al.Apoptosis in the failing human heart.N. Engl. J. Med. 336, 1131 - 1141 (1997). Darzykiew 
icz, Z. Apoptosis in antitumor strategies: Modulation of cell cycle or differentiation. J. Cell. Biol. 58, 151 - 
159 (1995)) 44* o^S-M^ ,£3^ AIDS, -id 3^ S*l(tti<f 0 H H). ^M^fr 

o] #^*] ^# -B-^^ °1At; 5J#oi oj-bj^ Siiiq-, >fl^|7> ^el^ «<#<L5L>H ^^-saI^i- -fK£s r fe 

TNF-a , FasL (Fas 3#^), TRAIL (Tumor necrosis factor - related apoptosis - inducing ligand) 



- 3 - 



*7fl^ ^-2002-0004495 



TNF-a $HtH -fr^^r <H^-MAl^ Al^ ^^l^l.TNF-a 9] o^TNF-a ^-g-*l]°l TNF-R1^1 *^3* 

^15L^ °] ^B] (adaptor) TRADD(Hsu, H., Xiong, J. & Goeddel, D.V. The TNF receptor 1 - associat 

ed protein TRADD signals cell death and NF - kappa B activation.Cell81 , 495 - 504 (1995)) 7} S^3r€ TN 
F-Rl°fl Ji^S.^- ^4. TRADDir FADD, TNF t-§-*I| - - 2 (TRAF - 2) (Hsu, H., Shu, H.B., Pan, M. 

G. & Goeddel, D.V. TRADD - TRAF 2 and TRADD - FADD interactions define two distinct TNF receptor 1 s 
ignal transduction pathways. Cell 84, 299 - 308 (1996)) U nMMl ^S^-g- ^ ^ (RIP) (Hsu, H.. Huang, J., 
Shu, H.B., Baichwal, V. & Goeddel, D.V. TNF - dependent recruitment of the protein kinase RIP to the TN 
F receptor- 1 signaling complex.Immunity4, 387-396 (1996))^r *fl£. -SL^^h FADD^ 

H^l-^sMl (procaspase) - 84 ^ -^^HKM Z.£.7}^s%4 -8^1 *^^-» -fr^^r (Boldin, M.P., Goncharo 
v, T.M., Goltsev, Y.V. & Wallach, D. Involvement of MACH, a novel MORT 1 /FADD - interacting protease, 
in Fas/APO - 1 - and TNF receptor - induced cell death.Cell85, 803 - 815 (1996) . Muzio, Met al.FLICE, a n 
ovel FADD - homologous ICE/CED - 3 - like protease, is recruited to the CD95 (Fas/APO - 1) death - inducin 
g signaling complex. Cell85, 817-827 (1996). Srinivasula, S.M., Ahmad, M., Fernandes - Alnemri, T., Litw 
ack, G. & Alnemri, E.S. Molecular ordering of the Fas - apoptotic pathway: the Fas/APO - 1 protease Mch5 
is a CrmA - inhibitable protease that activates multiple Ced - 3/ICE - like cysteine proteases. Proc. Natl. A 
cad. Sci. U S A93, 14486- 14491 (1996)). TRAF2$r RIP^ NF-k B^r ^(Jun) ^^5. >i! 

31 ^* *r^*H, ^ ^4 <g 4| 3£ -MUMfc ^^-£Al^ 7r ^*fl£)fe #£.3. ^^(Liu, Z.G., Hsu, H., Go 
eddel, D.V. & Karin, M. Dissection of TNF receptor 1 effector functions: JNK activation is not linked to 
apoptosis while NF - kappaB activation prevents cell death. Cell87, 565 - 576 (1996). Kelliher, M.A.et al.T 
he death domain kinase RIP mediates the TNF - induced NF - kappaB signal. Immunity8, 297 - 303 (1998)) . 
NF-k B$\ tt^^r^r SB?!: ^ aV-g-oj] -R-^i*}^ °1 ^ (Lenardo, M.J., Fan,C.M., 

Maniatis, T. & Baltimore, D. The involvement of NF - kappa B in beta - interferon gene regulation reveals 
its role as widely inducible mediator of signal transduction. Cell57, 287 - 294 (1989). Libermann, T.A. & B 
altimore, D. Activation of interleukin - 6 gene expression through the NF - kappa B transcription factor. Mo 
1. Cell. Biol.10, 2327-2334 (1990) .Sha, W.C., Liou, H.C., Tuomanen, E.I. & Baltimore, D. Targeted disru 
ption of the p50 subunit of NF - kappa B leads to multifocal defects in immune responses. Cell80, 321 - 330 
(1995). Kontgen, F.et al.Mice lacking the c - rel proto - oncogene exhibit defects in lymphocyte proliferat 
ion, humoral immunity, and interleukin - 2 expression. Genes Dev. 9, 1965 - 1977 (1995)). °1 &\ & TN 

^-MAl^ Aljr ^K^*! TNF-a ^ ^15. ^IfV^l o^^a]^ -fj-^tf (Beg, A.A. 

& Baltimore, D. An essential role for NF - kappaB in preventing TNF - alpha - induced cell death. Science27 
4, 782-784 (1996). Wang, C.Y., Mayo, M.W. & Baldwin, A.S.J. TNF- and cancer therapy - induced apopto 
sis: potentiation by inhibition of NF - kappaB. Science274, 784 - 787 (1996). Van Antwerp, D.J., Martin, S. 
J., Kafri, T., Green, D.R. & Verma, I.M. Suppression of TNF - alpha - induced apoptosis by NF - kappaB. Sci 
ence274, 787-789 (1996)). 
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TNF-Rl^ ^3. Fasxr FADD^-i: Ji^^ (Bold in, M.P.et al.A novel protein 

that interacts with the death domain of Fas/APOl contains a sequence motif related to the death domain. J. 
Biol. Chem.270, 7795-7798 (1995). Chinnaiyan, A.M., O'Rourke, K.. Tewari, M. & Dixit, V.M. FADD, a n 
ovel death domain - containing protein, interacts with the death domain of Fas and initiates apoptosis.Cell 
81, 505 - 512 (1995). Chinnaiyan, A.M.et al.F ADD/MO RT1 is a common mediator of CD95 (Fas/APO - 1) an 
d tumor necrosis factor receptor - induced apoptosis.J. Biol. Chem.271, 4961 -4965 (1996). Juo, P., Kuo, 
C.J., Yuan, J. & Blenis, J. Essential requirement for caspase - 8/FLICE in the initiation of the Fas - induced 
apoptotic cascade.Curr. Biol.8, 1001 - 1008 (1998)). ^ ^t^r, Fas^ -tlx ^^-^^Sr iHjsM^l 

t}. o}p}je 0)3} nfl^ofl FasL°] TNF - a ^ v\ o^^a]^ fl-^-g. 7}^}^ ^ ^r^^Hl - 

8* ^ ^ M]S. 7]z£, ^ DNA^l o]u^ fU^o}^*- 

Bel -2 A Bid7V ^4^1-8^1 ^^^-4. Bidfe "1 J&^E.elo>^*L^ Afo^H-g- 

c ti o V #^r -fr^r^ ^^(Luo, X., Budihardjo, L, Zou, H., Slaughter, C. & Wang, X. Bid, a Bcl2 inte 

racting protein, mediates cytochrome c release from mitochondria in response to activation of cell surfac 
e death receptors.Cell94, 481 - 490 (1998). Li, H., Zhu, H., Xu, C.J. & Yuan, J. Cleavage of BID by caspas 
e 8 mediates the mitochondrial damage in the Fas pathway of apoptosis.Cell94, 491-501 (1998)). 
#3^, 4°Haf c^ Apaf- 1^1 ?r^*Hl -9 *^5H1 ^^r(Li, P.et al.Cytochrome c and dATP - 

dependent formation of Apaf - l/caspase-9 complex initiates an apoptotic protease cascade. Cell91 , 479-4 
89 (1997). Pan, G., O'Rourke, K. & Dixit, V.M. Caspase -9, Bel - XL, and Apaf - 1 form a ternary complex. 
J. Biol. Chem.273, 5841 -5845 (1998)). i^5r€ -9^ t^^NI -3* tt'S 3**1*1 t 9X°-*\ (Li, 

P.et al.Cytochrome c and dATP - dependent formation of Apaf - 1/caspase - 9 complex initiates an apoptoti 
c protease cascade.Cell91 , 479 - 489 (1997)), ^r^^Ml - 3^ CAD ^ *H*r(ICAD) # (Enari, M.et 

al.A caspase - activated DNase that degrades DNA during apoptosis, and its inhibitor ICAD.Nature391, 43- 
50 (1998). Sakahira, H., Enari, M. & Nagata, S. Cleavage of CAD inhibitor in CAD activation and DNA deg 
radation during apoptosis. Nature391 , 96 - 99 (1998). Liu, X.et al.The 40- kDa subunit of DNA fragmentat 
ion factor induces DNA fragmentation and chromatin condensation during apoptosis. Proc. Natl. Acad. Sci. 
U S A95, 8461 -8466 (1998)) CAD^ ^ *V (IC AD/DFF - 45) CAD(?r^*Ml - 9$ ^ DNase)^3l 

^ DNase# «o v #«:^-. °l o^^aI^a] ^_9_^ DNA ^^fl# QSL?}?]) *Vuf. 

oj^Al^^ <yo.7l^ BE SrM^ TRAIL ^ o]^*]^-^ ^ ^a} oU r 

(TNF) Tfl ^^r^-^i, TNF tf^ ^*.o] TNF - a ^ FasL^^, ^11 3^ B] &7±o] cj- (Wiley, S.R.e 
t al. Identification and Characterization of a New Member of the TNF Family that Induces Apoptosis. Immu 
nity3, 673 - 682 (1995) .Pitti, R.M.et al. Induction of apoptosis by Apo - 2 ligand, a new member of the turn 
or necrosis factor cytokine family.J. Biol. Chem.271, 12687- 12690 (1996)). TRAIL ^^^^1 ^ n 2 "^] tfl 

^^9] ^^(Cha, S.S.et al.2.8 A resolution crystal structure of human TRAIL, a cytokine with selective 
antitumor activity. Immunity 1 1 , 253- 261 (1999). Hymowitz, S.G.et al. Triggering cell death: the crystal s 
tructure of Apo2L/TRAIL in a complex with death receptor 5.Mol. Cell4, 563-571 (1999))^ ^- ^ 
^HH 7}-g-^ TRAIL JlS-H^^H(homotrimer)l- HS^, TRA 

IL(rTRAILH o^^A]^ ^^g- <2fe- d)] ^^-tb 4^^-^ M-t^dt 4 (Hymowitz, S.G.et al.A unique zinc - bindin 
g site revealed by a high - resolution X - ray structure of homotrimeric Apo2L/TRAIL.Biochemistry39, 633 
-640 (2000)). 

TRAILS >fle|*Hq ^ *|^* TRAILS A}*g ^3L^ *fl7)Hl cfl^fl^i^ 13. <ge\z\ 91*] & 

^r. TRAIL ^ n a] s_ 7 } Fas _ ufl 7 ]]^ Ai^fif ^rAj-^-g- ^t^A] TRAIL- -frS. 

o^SA]^^ ?}^JzMl -8^1 ^4)3^ ^^-^ ^l^tb^KSeol, D.W., Li, J., Seol, M.H., Talanian, R.V. & Billia 
r, T.R. Signaling events triggered by tumor necrosis factor - related apoptosis - inducing ligand (TRAIL) : 
caspase - 8 is required for TRAIL - induced apoptosis. manuscript submitted) . 
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TRAIL ^-§-^1^^ DR4/TRAIL - Rl (Pan, G.et al.The receptor for the cytotoxic ligand TRAIL. Scie 
nce276, 111 - 113 (1997)) , DR5/TRAIL - R2(Pan, G.et al.An antagonist decoy receptor and a death domain 
- containing receptor for TRAIL.Science277, 815 - 818 (1997). Sheridan, J.P.et al.Control of TRAIL - indu 
ced apoptosis by a family of signaling and decoy receptors. Science277, 818-821 (1997) .MacFarlane, M.e 
t al. Identification and molecular cloning of two novel receptors for the cytotoxic ligand TRAIL.J. Biol. Ch 
em.272, 25417 - 25420 (1997)) ^ t 7}x]9\ v\V] (decoy) (DcRl^r DcR2) (Pan, G.et al.An antagonist 

decoy receptor and a death domain - containing receptor for TRAIL. Science277, 815-818 (1997). Sherida 
n, J.P.et al.Control of TRAIL - induced apoptosis by a family of signaling and decoy receptors. Science277, 
818-821 (1997). MacFarlane, M.et al. Identification and molecular cloning of two novel receptors for the 
cytotoxic ligand TRAIL.J, Biol. Chem.272, 25417-25420 (1997). Marsters, S.A.et al.A novel receptor fo 
r Apo2L/TRAIL contains a truncated death domain.Curr. Biol.7, 1003- 1006 (1997))* Ml 7}x]7} ^91 

£)$tf. DR4^ DR5^ Q*t^ TRAIL ^-MIS*!, TRAIL °1 o^M-M^l- -fK^rfe *^ °] oil:* ^ 43. 

^5. ^^€^f. DcRl^r DcR2fe TRAIL ^-g-*fl^1 ^}9l^r ^-R-^ 42^ <3 °4 °] ^^^4. ^r^M, 

DcRl^r DcR2^ ^r^r l^^r TRAILS tfltfl DR4 DRS^r DR4^r DR5^ 7]^ ^r^rfe 

3J,°_.5L ^.^^(Pan, G.et al.An antagonist decoy receptor and a death domain - containing receptor for TRAI 
L.Science277, 815-818 (1997). 

Sheridan, J.P.et al.Control of TRAIL - induced apoptosis by a family of signaling and decoy receptors. Scie 
nce277, 818-821 (1997). MacFarlane, M.et al. Identification and molecular cloning of two novel receptor 
s for the cytotoxic ligand TRAIL.J. Biol. Chem.272, 25417-25420 (1997) .Marsters, S.A.et al.A novel rec 
eptor for Apo2L/TRAIL contains a truncated death domain.Curr. Biol.7, 1003 - 1006 (1997)). 

TRAILS TNF7}] ^°J<HlJE *^ral, TNF - a ^ FasL^r 9? 7\x\ *r°ll- tk^. ^ ^ 

^ FasSfTr ^e], TRAIL ^ (Pan, G.et al.The receptor for the cytotoxi 

c ligand TRAIL. Science276, 111 - 113 (1997) .Pan, G.et al.An antagonist decoy receptor and a death doma 
in - containing receptor for TRAIL. Science277, 815-818 (1997) . Sheridan, J.P.et al.Control of TRAIL - in 
duced apoptosis by a family of signaling and decoy receptors. Science2 77, 818-821 (1997). MacFarlane, 
M.et al. Identification and molecular cloning of two novel receptors for the cytotoxic ligand TRAIL.J. Biol. 
Chem.272, 25417-25420 (1997)) tfl^^o] ^ ^ ^je o.^ o] TRAILS 3L*H € 91^. **i TRAILS $ 
31 MHH ^ 42.7} 43-°\}*\* x }: <>1^\£*1^* o>7l^>fe ^-^-tb ^fe^. ^r^i, ^ai^ ^(s 

ystemic delivery) °\] *\ ^ tfl^ 7 d -rK£H)-^ FasL 91 Fas ^Ml (Ogasawara, J.et al.Lethal e 

ffect of the anti - Fas antibody in mice.Nature364, 806 - 809 (1993). Galle, P.R.et al.Involvement of the C 
D95 (APO- 1/Fas) receptor and ligand in liver damage.J. Exp. Med.182, 1223- 1230 (1995))^-^ tfl^:*]- 0 - 
^, TRAILS ^>-r-^(Walczak, H.et al.Tumoricidal activity of tumor necrosis factor - related apoptosis - ind 
ucing ligand in vivo.Nat. Med.5, 157- 163 (1999))^} ^^°] (Ashkenazi, A.et al.Safety and antitumor activ 
ity of recombinant soluble Apo2 ligand.J. Clin. Invest.104, 155- 162 (1999)) C HH ^#7 r ^^ 41^-^1: M-Ef 
Ml*l 3!*1,HIV-1 ^M^^l T #<g£]*l T 4^L^^ TRAILS ti^r ^ a}^^ 

^H^i}(Jeremias, L « Herr > l - Boehler, T. & Debatin, K.M. TRAIL/Apo - 2 - ligand - induced apoptos 
is in human T cells.Eur. J. Immunol.28. 143- 152 (1998)). TRAILS ^1*11 -fr^fe ^^J^l^ 3^ 

BEfe ^f^d# °1 -S-^>^ # ^-S-tt 91*}^ ^Hr^^r p53<4 ^I^M ^cf(Seol, D.W., Seol, 

M.H. & Billiar, T.R. Tumor necrosis factor - related apoptosis - inducing ligand (TRAIL) induces apoptosis 
independent of p5 3 status.manuscript in preparation.). °] tb ^-^1:^: TRAIL (rTRAIL) ^ U ^^ 0 1 ^> 

^ <& 5 AIDS^ *lS.*i|3.*1 ^ ^§4. 



*r*l n J:, *J-<£M1^ rTRAIL ^-M* 0 l-g-^ Hlfe 5 7}t] ^^^o^^m 7)<£*\ &^7\ SZcf. 3J*J, 31 r TRA 

rTRAIL 0 ] ^^1 ^ofl ^sfl u]>8#S^-Bl ^^]^_ ^ oi^j. ^ ^ 
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oi^nV^ ^ 7 u v<g^ x)|i3JM rTRAIL^: ^*Hr ?H^. ^1^, °1 « 0 V*g tij-g-oj #0} i= fe 

*fl^ *H*4| °1 *«<H| ^ rTRAIL°l ^-ft^M ^]JL^|S. i<9 . ^ «*HI>I 31 ^-^-0] ^ 7 >% 

AAV (adeno - associated virus) ^ ^S^^H* 7>X|^1 ^th§- 7>^1 HlH!€^Sl j^^«>ol >i ( pa 

rvovirus) °| H* (Berns, K.I. & Adler, S. Separation of two types of adeno - associated virus particles contain 
ing complementary polynucleotide chains.J. Virol. 9, 394 -396 (1972). Berns, K.I. & Rose, J. A. Evidence f 
or a single - stranded adenovirus - associated virus genome: isolation and separation of complementary sin 
gle strands.J. Virol.5. 693-699 (1970)). AAV 4*fl #*ti3 #31 ^l^l ^ 7>X| y&JHS. 

cf. ofcflir. ufo] b| ^ ^ ^.5: w r °l s 1 ^ ^fl^Hl (Berns, K. Parvoviridae and their replication, in: Fields, 
B.N., Knipe, D.M. (Eds), Virology, 2nd edition. Vol. 2. Raven Press, New York, pp. 1743- 1764. (1990) .M 
uzyczka, N. Use of adeno - associated virus as a general transduction vector.Curr. Topics Microbiol. Immu 
nol.158, 97- 129 (1992). Berns, K.I. & Giraud, C. Biology of the adeno - associated virus, in: Berns, K.I., 
Giraud, C. (Eds.), Adeno - associated virus (AAV) vectors in gene therapy. Vol. 218. Springer, Berlin, pp. 
1 -24. (1996)). 

AAV^r ^tfl alB^* ^«r<a*1 ^Mltb^r. JiS *}°]^±7\ ^^HH^r, AAV^ 19*1 S^^UM *fl* 
*\ *3 ^-flvflS. ^S]<H. «Vo]e^7> ^tfls.^ AAV nfl^i \t°}$L>H ^cf (K 

otin, R.M.et al. Site - specific integration by adeno - associated virus. Proc. Natl. Acad. Sci. U S A87, 2211 
-2215 (1990)). 

AAVTfl^ #<33fl DNA°1 °1 , A 145 <g7}^ ^ «t^-(TR) ^-R-^(Srivasta 

va, A., Lusby, E.W. & Berns, K.L Nucleotide sequence and organization of the adeno - associated virus 2 g 
enomej. Virol.45, 555-564 (1983)). 

TR DNA ^r^l^l 7]QSL^. *]-§-*r*1, AAV (r AAV) 7)}^°} «le|£:°-S. afl^^fe 3] 

■frU* ^Bj^l a]^_ xj-g-^ ^.^ojuf. TR JS-^ife -r 7fl^1 e)^ iE efl *y (ORF) °<J= ^^^] £1*1^1}. OR 

F(^ rep -S-^i7»fe ti r °l^ DNA ^ ^?H1 €^3*3 Rep78, 68, 52 ^ 40-°-5. #Bl£r tfl 7 fl^ ^ 

# °o V ^t!:4. -r-^^ 0RF(^r cap -fr^Ofe 7fl£] ^ VP1, VP2, VP 3 it ^^^^r (Berns, K. Parvov 

iridae and their replication, in: Fields, B.N., Knipe, D.M. (Eds), Virology, 2nd edition. Vol. 2. Raven Pres 

s, New York, pp. 1743 - 1764. (1990) .Muzyczka, N. Use of adeno - associated virus as a general transduct 

ion vector.Curr. Topics Microbiol. Immunol. 158, 97- 129 (1992) .Berns, K.L & Giraud, C. Biology of the a 

deno - associated virus, in: Berns, K.L, Giraud, C. (Eds.), Adeno - associated virus (AAV) vectors in gene 

therapy. Vol. 218. Springer, Berlin, pp. 1 -24. (1996)). 

rAAV ^ ^^H^-S. rep -Jf^r^ cap -fr^l*}* 7] TR SL±_ *}o}o\] ^^9] cfl^o] H ^ # 

^^fe ^:^^^r. ol<H^ ZL ^ AAV rep ^ cap -8"^7>» iWrxr 4^1^ € 

ef^nl^sf tifl<S ^-a] ^^^-^Al^lcf (Xiao, X., Li, J. & Samulski, RJ. Production of high - ti 

ter recombinant adeno - associated virus vectors in the absence of helper adenovirus. J. Virol. 72, 2224 - 22 
32 (1998)). JL-i:^?! AAV 4^1* fl^ «M*1^ 7l^^ o}x%±, u>o] ^ ^(Samulski, R.J., Chang, L.S. & S 
henk, T. Helper - free stocks of recombinant adeno - associated viruses: normal integration does not requi 
re viral gene expression.J. Virol.63, 3822-3828 (1989)) SEfe *}o]z]+£] 7]^ ^-^7}^ 

^l^g-^ 9X^r (Xiao, X., Li, J. & Samulski, R.J. Production of high - titer recombinan 
t adeno - associated virus vectors in the absence of helper adenovirus.J. Virol. 72, 2224 - 2232 (1998). Gr 
imm, D., Kern, A., Rittner, K. & Kleinschmidt, J. A. Novel tools for production and purification of recombi 
nant adenoassociated virus vectors.Hum. Gene Ther.9, 2745 - 2760 (1998)). °1 fi 7]-^ Tr^*}^] 

S «l| < 9 : ^|iS.^El DNA7> AAV °J7>1- cfl^o_^ 9X^. 
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*H, AAV?} 7fl^<H] S^fe £f]r Ti^l <3^3<?i **l*r 7>^^>7fl ^tf. ^2:^- AAV(rAAV) *| 

^fl^ ^lSflS-'S: °V 1 -l2} 3*|] (Flotte, T.R.et al. Stable in vivo expression of the cystic fibrosis transmembra 
ne conductance regulator with an adeno - associated virus vector. Proc. Natl. Acad. Sci. U S A90, 10613 - 1 
0617 (1993) .Conrad, C.K.et al. Safety of single - dose administration of an adeno - associated virus (AAV) 
- CFTR vector in the primate lung.Gene Ther.3, 658 - 668 (1996). Halbert, C.L.et al.Transduction by aden 
o - associated virus vectors in the rabbit airway: efficiency, persistence, and readministration.J. Virol.71, 
5932 - 5941 (1997)), H (Kaplitt, M.G.et al.Long- term gene expression and phenotypic correction using ad 
eno - associated virus vectors in the mammalian brain. Nat. Genet. 8, 148- 154 (1994)), (Xiao, X., Li, J. 
& Samulski, R J. Efficient long - term gene transfer into muscle tissue of immunocompetent mice by adeno 
-associated virus vector.J. Virol. 70, 8098-8108 (1996). Rivera, V.M.et al.Long - term regulated express 
ion of growth hormone in mice after intramuscular gene transfer. Proc. Natl. Acad. Sci. U S A96, 8657 - 86 
62 (1999)), ^^(Flannery, J.G.et al. Efficient photoreceptor - targeted gene expression in vivo by recomb 
inant adeno - associated virus.Proc. Natl. Acad. Sci. U S A94, 6916-6921 (1997)), ir^ -tl^ 3] (Peel, A.L., 
Zolotukhin, S., Schrimsher, G.W., Muzyczka, N. & Reier, P.J. Efficient transduction of green fluorescent p 
rotein in spinal cord neurons using adeno - associated virus vectors containing cell type - specific promote 
rs.Gene Ther.4, 16- 24 (1997)) ^ -£l:(Xiao, W.et al. Adeno - associated virus as a vector for liver - directe 
d gene therapy J. Virol.72, 10222- 10226 (1998))*r 2:*J** ^ S^l?!*}. 

* 

#7l &o] i TRAIL 0 ] SL^?! <£ x]g.*\]3,*) ^^JL ^ °l-§-^ ^ 3 ?\*\ QA^^ 7}x)31 

9l9l# «>. -g-^-i-g- ^^}7] fl«8, Alfl-a) £u| 7Br?t e^o]^^ rTRAIL -fl^-g- D 

na ?his, ^ *\5.«n aavtii *}^$, ^ <>]■%■$: -fr^v *is.«a wit 

*M1 3 3 4. 



§«17>^-^ Ser°H^ rTRAIL fl^j* * DNA ?HlH-& i^*>^ AAVdw^lH* AAV 
°l-§-^ -8-^7+ Jlf-^2] *lS.-g- rTRAIL Qz}4\ *M<*M 3)^ ^4. AAV -y*r* 0 )& 

-& 7l#^r B£tb AAV21 SHS^ **H1 cfl ?!: # «i 2] ^Aj-nVo.3. r TRAIL°l ^^-^ O.S. *fliJHl*| aj) 

^ J}£S ^j-cf ^ o>u)5K ■& Tet-On -R-H^ -M^* °1 Jll^S) rTRAIL °1 *1 % % tfl 



TRAIL (°r n l ic-'il" 114-281) DNA ^HIS^l ^Vcf. 

^ ^-^-8: ^3: TRAIL ^r^^Sl -g-u|l- ^-H] ^<a(SS), Se)- 0 ! 0 ! ^ SHf 

oH ^Aj £.Dfl<a(TFD) ^ TRAIL(114-281) ^ cDNAS. DNA ?HlH2l ^1^# s.^ tb4. 

s-^j o.S. ^4. 

^- ^• t 3-8r ^7]S1 ^€ Afl^^-TRAIL(114-281) ^ H Jj^2l ^1^* 

^-^-S- -3"°J€ SlEfl -fr^^l- 9-a^^ 0.3. ^-^Al^ ^ 01^ pCMVdw ^E]2l s.^ O.S *tr. 

1^-8: ^r u l^ S^«>H TRAIL ^^^^ o.S ^ xife p CMVdwSEC2ILZ 

TRAIL(114-281)2r P CMVdwSEC(CV)ILZTRAIL(114-281)2l ^fl^ ^©.S. ^-14. 
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■g- ^-Sr pCMVdwSEC2ILZTRAIL(114-281) ^ P CMVdwSEC(CV)ILZTRAIL(l 14 - 281)* i^-*]-^ <&. AI 
DS «f*r 2^*2] afl^* ^G-S- 

-g- ttUS *#*>«■ t^]*] ^ Slfe a>6le^(AAV) 31 ^l^* 

£ 1^* Efl S. 2^A> o] ^ ^J/S. A] A]-o] -ff-^ ofl ^ *£ ^-g- &\ — i^J S. -f-H (feed - forward am 
plification loop) 1> V *H1 Sl«fl ^ efl -fh^i^V* ^cflS. ^"^^ *r 91^ Tet-On a] o].cfiic ^-^ u r o)^ Tfl ^El 

pAAVdw* 

-g- l^^r ^-^21 TRAIL DNA ?}^]Sf S^SM Tet-On -fi-.£Aj ^^^.3, He^H^ TRAIL* Ib^Sr 

7] o]^-^ ^ ^ p AAVdwSEC2ILZTRAIL(114-281) £^ pAAVdwSEC (CV) ILZTRAIL 

(114-281) ^1^* ^-3.2.3. 

1^-8: pAAVdw ^3* S^rfe 3i^#2] A[|^-g- 0.3. *}-cf. 

O.S., -g- P AAVdwSEC2ILZTRAIL(114-281) Sfe pAAVdwSEC (CV) ILZTRAIL (1 14 - 281) 

iD-sf^ -a-, AIDS -S-^ *1 .§.-§- 2^ s^#2] Afl-g-g- ^3-25. ^-4. 

-g 1^8: pAAVdw m El 7} sfl 7] ^ ^ °d*r ^ °1» itr*rfe *W afl^-* s-aj 0.5. ^4. 

^-313°. 3., g. p AAVdwSEC2ILZTRAIL(114-281) SEfe pAAVdwSEC (CV) ILZTRAIL ( 1 1 4 - 28 1 ) 

an 5-1 33^ wVojEii <y* r ^ oil: af-sj-fe <y-, aids ^ *is-g- ^ 2^-1- si afl^-a- o_si tl-cf. 

-g DNA ?H1H<H1 2|*|| TRAIL ^^^^ °-!|El i^}o] a] D(ActD)* i^*>^ 21, AI 

DS 2:^- a|5.<>11 o}^-^ ^ ^ <g=flfr 3i^#Sl afl-g* O.3. *Vcf. 

-g- t^^r £-«l7 r ^<jl Her<>l^ rTRAIL^l ^Aj-§- ^ ^ TRAIL DNA ?MlS^ pCMVdw ^ AAV °JaH1 

S^R' * =r ^-l^S «o V ^2] Tet-On Al^^^- ^-aV^- pAAVdw ^ ^ 7Hl>, TRAIL DNA ?F 

>H)S.2r oil- ^ rt)E^ 2:^1 2]*t ^]El ^)2. ^ oil- «!&11- ol**> 0 J -f-21 ^1 JEf-^. 

g- ^^8: Al^i^- A^<g( S S), SHl-olo] in)] °J (TFD) ^ TRAIL(114-281) °o V 51 cDNAS. ^-Ajsj^ XRAI 

L DNA ?HlS.# wl-ufSl a^JlS. fV^. 

^liiflollAi AjjAj^ ^«^^ol Glials. ^-alsl7l -^sflA^ ^-u] Aln^- A^<g^- ^is 5>H-S, rTRAIL°l (ufl<a= 

^lasi «H<a=#2i aii^aii^Ds. ^-uisqsL^- n ^ ^-«i ^i^tss) -s-^^^cf. 



rTRAIL ^t^^o] /fli <?.]s. ^-va]^ ^ oi^.^ *)H<H1a1 ^liS.^-El rTRAIL°l ^«r^lS. -g-Hl€ ^ Sl^. ^ 

-f TRAIL -fr^^-i- if-S]-^ Afl^^- ^El» dt^l -B-^A> AlS'g^ ol^-s>o^ r TRAIL ^^^-8- nflAl^- ^^.A)lS.Ai ^ 
^l-^l aj^ ^-^5]-^ ^ol 7f^-*l-7fl ^icf. a?}-, rTRAIL °1 ^i^ls. §-ul€ =r §Sl ^^1?! rTRAIL-i- ^1S.a)1 

7} o>q^ zi ^]iSl 4S. ufl'S BflAls^-El rTRAIL* =r 9\*\. &*>}^ rTRAIL^ -g-e) ^^1* «l«fl ^1 

i 7)*| a] S>o.d Si Afl^ j$_<g ^.^ojo) ^£ ^ rTRAIL ^-tM 7>^s>cf. 



«H1 ^ tJ-^T-rl;^ ^°\] 21 «H ^S|^r rTRAIL-i HfS. ^€r^l £^ afl^ aflAlS. g-«l€ Sl^^" £«1 A l 

Ai<g* t-HIS^I i^-Al^cf. 
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-M-W) rTRAIL 0 )] 3J£r -g-«l^ 

7l#Sl A>*j- ^ 5>q-olcf. ZL <>l-$Hr, 7]#£l rTRAIL* <>]-§-«: "St 1 ^ *1 3>l| 7fl^ rTRAIL i^^* 

°1**R=- 31 SHU, -g- 1^£r >H<1* TRAIL ^l^l o.s*i| n ^1* 

-fr^ *lH<3el ^Aj-^ 7 r ^-?)| *rSa7l nfl^^l4. ^r, £ &*] ^\^4r ^-gr^SLS.^ rTRAIL^ 

S^-i- ^"A^ *ls.*ll ^fllHH -B-^7.f *ls<g-g- o)-g-^. ais^i 7fl^s.si 01^5* 7>^?)) ?v •& ^ 



£ ^ °l"8-€ £«1 ^<g^ SEC2 Alzi^ ^<g(£ l a )2r SEC(CV) lb)3*1, #*Hr Aj-^- 

3)^-%?! - 1 (Ritty, T.M., Broekelmann, T., Tisdale, C. Milewicz, D.M. & Mecham, R.P. Processing of the f 
ibrillin- 1 carboxyl - terminal domain.J. Biol. Chem.274, 8933-8940 (1999))^-S.-x-El ^Mrte SS.gr 
(Martial, J. A., Hallewell, R.A., Baxter, J.D. & Goodman, H.M. Human growth hormone: complementary DN 
A cloning and expression in bacteria.Science205. 602-607 (1979))-°-^^-^ -fj-Efl^ 

■$7} ^ 7>X] Ajzi^ *\<i.S] <3$\2) -g-H] X\ZL*£ *\<&o] o}^ oil:* DNA ?H)S»)1 i^Hfe 3* -g- 

* 

*Jfl. *l°t3| ^ «J ^S^flS. ^r-§-s]°i* i ^«]-§-3l ^iSr» ^-^ SEC(CV)Sl ?}2^a1 ^ 

ofl^- ^fl(Furin) -^- <:> 1^ *1 1 (Denault, J.B. & Leduc, R. Furin/PACE/SPC 1 : a convertase involved in ex 

ocytic and endocytic processing of precursor proteins. FEBS Lett. 379, 113- 116 (1996))* •¥-7r^r5& c T. 

■8: £ i-fHf- ^ «.Ub1*! 31 HstfloHis.^ n a^s] s.oiaj ^» ^sRr ^^.s. 1*3^ °i4. 

^ -r-^Hfe S. 2°^ S^S. -^^olcf. tt^ - 3 *| <I (Denault, J.B. & Leduc, R. Furin/PACE/SPC 1 : 
a convertase involved in exocytic and endocytic processing of precursor proteins. FEBS Lett.379, 1 13 - 11 
6 (1996). Groskreutz, D.J., Sliwkowski, M.X. & Gorman, CM. Genetically engineered proinsulin constitut 
ively processed and secreted as mature, active insulin.J. Biol. Chem.269, 6241 -5245 (1994)) °1 °l-§-^l 

tr. a*. SEC(CV)^ ^-U] A]n^ A-j<g «.^.3j. ^ r ^.S-o|aj Qj£ Ail AVoI^], ^ Q 3.^ ^-^1" S«hs>^ ^©^5. 

HSEfloH] _s.o]aj ^ «.^ 7 > Jg-Hl a)h^ -*}<go]j «-7Vm ^5L sacl-. 

t'MISSI rTRAIL ^aj^^ Eeiol^^ #^a]^ ^ tl^^?] S.e}-°H 

AflS^l S.^l?l7l ^«fl, SS * < a^°l ^-°1 A J ^1^ (leucine zipper, LZ)^- ^I^S] e^o]^ . £^|<y 

(TFD)°1] -S-^l^cf, rTRAIL °1 cH^Sa]^ frs. ^^fl^fe HEt 0 ! 0 !!- ^^«fl°F «>. rTRA 

IL°1 E^ol^l- ^^g|-7j Sr^l°V, °l^-2l SeM°l .^a^ £Dflo]ol 7 }$-s§ rTRAIL^) -§-^ >4| Ser<>H^-7> 37)1 
^7>£]^ ^^-S- ^^^[^(Walczak. H.et al.Tumoricidal activity of tumor necrosis factor - related apoptosis - 
inducing ligand in vivo.Nat. Med.5, 157- 163 (1999)). 

^ofl <^>l-g-€ He}^>lH GCN4^I LZ *1 ^ (ILZ) (Harbury, P.B., Kim, P.S. & 

Alber, T. Crystal structure of an isoleucine - zipper trimer.Nature371 , 80 - 83 (1994)) 5.^1 ZL o>u]^aV <g 

ILZ^ ^i-SL e^ol^-g. fl^^ t ^^j^^l -g-^-s)^ zl ^r^^^] B^^l^Sr* ^tb^f. 

£ 34] M-£r\+ ^1^^ ^>M- 3£^r H <>1^ tT#^1^h]^^1 -a-<g f ^^11 ^tfl ZL ^<gol J£ 3^ 

ILZ ^1^4 ^-0]^^ S. 3^ ofnl^xv A-]<go]] cfl^f^ 80% ^ <g B5r^»l^ 
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ILZ *Hl5E. ^efoloU ^ o}^. LZ (trimeric LZ) (Walczak, H.et al.Tumoricidal activity of tumor necro 

sis factor - related apoptosis - inducing ligand in vivo. Nat. Med.5, 157- 163 (1999)) 35 Ef^ X^l NC 

1 51 ^l*?] (Zhang, Y. & Chen, Q. The noncollagenous domain 1 of type X collagen. A novel motif for trimer 
and higher order multimer formation without a triple helix. J. Biol. Chem.274, 22409 - 22413 (1999)) ^ Q 

^-7] sj. Qo] ^-sgQ " SS-TFD" » TRAIL (°r D l -5=-^ 114-281) cDNA^l -g-tM^ " SS - TFD - TRAIL (° r 

^1 ^ 114-281) cDNA" t'HI^I- ^"^r^^r. 

rTRAIL #^-8: ^ <&3l ^<g^^, HeLa, MCF-7 S Jurkat* 5.^rTr ^ -jf 
S.Srfe ^^^1 oj-nl^AV H4 . 281^ TRAILS >M *1 (Pitti. R.M.et al.Induction of apoptosis by Apo - 

2 ligand, a new member of the tumor necrosis factor cytokine family J. Biol. Chem.271, 12687 - 12690 (1 
996))* °l-§-*}Si^. 

*1 tL#3L^* ^r^Rr 4^ A tMf-«r HHfo]^ ;|e| o]_g-<y- p C R°\] 9\t% a>bJ- TRAIL(114 

-281) cDNA* <£3i^. n a^o] j£ 4 ofl 4^1} ojtK 

*| ^-oj^ol, #<y*r 2:*H1 ^ ^#efl^^^ a] eg o>d]^aV a} <g ol <gJ=L zl ofn] 

^<*o] £4 o^ Al<g4 80% ol>jj-o] /^<g 7}*H ZL^B] <£o]*\ #»*^°] JE4 TRAILS 

7l¥* ^cf^ ZL^^t ^<g <*a] Af^- TRAIL *\<&3.*\ «H *l-g-€ *r SU^h 

EE^h afl-* *B^- ^ TRAIL(114-281) ^B#^ ft^ofl 3.>B » 

TRAIL(114-281) ^ 5' ^ 3~ 3* S^ofl Sl4i ^* i^Tr Tf #^1-°-^ ^7}* ^ 

o]sq- ^o] " SS - TFD - TRAIL cDNA(l 14 - 281) " ^-ff^: *ti^th t^S & 

Afl^L* Ar^Mfe ^^o] uflJjL 7j-^^ «-ti]Aj e^-o]^ TRAIL (srtTRAIL)* ^8^314. 

o]9\- Qo] ^-Aj^ ig-tgo] XRAIL ^HlH^- #5.^^^ ^-wjAj 7 fl^ je^oIt^ TRAIL 

tfl^ <*4HI *^7m ^Ai^> ^1^1- ^^>^ 

-& ^^^r ^ TRAIL ?H]B ^-^1 ^lefl ^^i^V^ ^ v «* ^ Sife ^.fr-fr ^^1^ pCMVdw 

pAAVdw-t ^>M-^ ^^^^ 

pCMVdw ^m^r Al-ol^tfl^S. «>ole^(CMV) HaS-^ofl -fKE.5qfe ^"fVfl- ^^^>H. pCR3 ^^(I nv itr 

ogen^l^i tf^ Jfifl (Hindlll^Bl Apal^l)* £. 5^ ^1^^ ^l«r^l^ ^]^>^cf. 



P CR3 a-R-ff 7>^V ^-^^^Tfl ol-g-s]^- pcDNA ^1 ^ (Invitrogen) ^| ^^^a^ a\o] 

4°1^^(CMV)^ ^7l H^S-Bl (pCMV)* *<t^\3- 9X^r i^^™} ^°)^. pCMV^ ^Afl <^^^ 
^oflAi 7 >^ 7j.^^- HS-S-Bjo]^ <gAl^ ^«<HH ^^V oj-^er ^^^a^ 7j-^*V ^-^^}^ 

<£t>Hz\ <^>1 ^]^^ T7 ^ S P 6 <^^£ 7>a]51 9X°]*\ T7°M Sp6 ^sl^^^ll- <>l-g-tt a]^ 

^M] AlA]-, «||^ 7}^}7\] ^Cf. ^tb, ^ ^]^^ 7V^1^7> ^ #Bf^nl^^Ai ^ B] -g*^^^] ^ 
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=L^, P CR3 «!|Ei^ cf^ ^jl^ -f-fl (MCS) «1| *=■ Tfl^ ti Jf^7 r Si^l°V -iV^H ^l-^l 

^ £ 5b^ ^<gs. ^I^a]^ o.s*l Alaf^oi] -fi-g.^ pCMVdw «]E1» ^2:*>StJ-. o]^^, p CR3^ 71-S-3 

o] ^-g- acfls. 7>x]^Ai #3.^ -^t-|- 7f^1 pCMVdw ^*\$= <M|i^<>1Hfil TRAILS cfl^ A $<± 

Sr^n -^-8-^ Slsfl -ff #71-21 ol-g-sj ^ ^cf. 



gv] a] ^pVo] pCMVdw ^l^xfloil ^o] 7 \ p CMVdwSEC2^ pCMVdwSEC (CV) ^ 
SH €- H l* ^-S-S. ^^^^r 2j2l2l s lHfl o-^^l-s. £^sl-7l ^sj-o} ol-g-sj ^ S-lsfl 

ILZ -H<1 0 1 pCMVdw pCMVdwILZ^ n o^o} e^-o]^s|-1- ^-8.3 S r ^r Ajj^-g- 

^A]7l7l ^sM, h(|<3^ ^IliflS. ^aI^ o.s a^- ^r^sl-Tfl #"3* ^ 5lcf. 

■g-Hl a]^<4 ILZ a]<§o1 pCMVdw ^^3 ^<y^ P CMVdwSEC2ILZ^- pCMVdwSEC (CV) ILZ ^I^tt ^ A^^-4|-2j 
3^-§- fl^M ^-Hls]. e^o)^^- ^jijl A,)jAj # ^. ojj:^ oio]^ -a-^^V* £^s>7l ^sH o]-§-€ *r 

^ #<3* =r $14. 

-B-S^ pAAVdw 7fl^^- AAV ^Hl afl^slfe AAV ^fl^ #a)-i D lH.(pXX- UF1, Dr.X. 

Xiao, University of Pittsburgh^ JfE] <y^*J-)2l ^ ^ oj cMV2f TK S££E)f ^ ^•^^'Hl ^| «fl ^-Aj^ a] 
fl-^ Tet-On -B--£^ HS.S.El(a^ -fr^x} t]]^A\o)3.Q cc^ -fK£31<>! ^-AlAl-ol^^cHl 7flAl^)s. 

Al^-Al^ 741 2:15} $ cf. 

<a u J:2jii-S. a^j -a-^^l-fe 3711 Jf-7 r *l ^ -a-t^ a o v ^°l| ^l«fl ^€4. 

^Cf. S^l -R-^7>1- -Jf-E-Aj Hj-ij ^^Al7l7l Al^Efl^. ^S. ^ol, EflHel-Al-ol#^/S.AlAl-Ol^^. °.£AJ Al 

— (Baron, U., Gossen, M. & Bujard, H. Tetracycline - controlled transcription in eukaryotes: novel trans 
activators with graded transactivation potential. Nucleic Acids Res.25, 2723 - 2729 (1997)). ^1^1^ - -rrS.^ 
Al^ E 3(No, D., Yao, T.P. & Evans, R.M. Ecdy sone - inducible gene expression in mammalian cells and trans 
genie mice.Proc. Natl. Acad. Sci. U S A93, 3346-3351 (1996)), ^r^}°) ^2 - -frS.^ ^1^^ (Rivera, V.M.et 
al.Long - term regulated expression of growth hormone in mice after intramuscular gene transfer.Proc. Na 
tl. Acad. Sci. U S A96, 8657-8662 (1999)) -§-°l <£$z\ 5^4. °1» =§^H 3)He T ^M€^/^- A l A r 0 l-i' i a - 

-B-SAj Al^ejol A^]vfloflA-l 7 pJ- ^-^^5>7ll ^^l^l ?1 ^ ^-Q^ ^Zt&S. Sicf. EflSel-Afom^4 ^-AlAfol 
W&^r H^tf-^y} 7}^-^ n)l-$- 7-1 ^tt #^o]h.s. #$o\]*]s. cf= ^ofl Hlsfl !$o]i^z±, 

EflSel-Al. C »l^^/S.AlA>ol^^. Al^Efl^ HTll ^ ^O.^. ^ S) <H ^Cf. 

^ tTA rtTA* S a] 7 ] ^-^.o. S .m| > ^-^^ t TA^4 rtTA^ EflSel-A>ol £ - ^-AlAl-ols.^ 

A ^^VtII^cI-. ^7fl^l 7^$. tTA rtTA "t^ HSSEl^- cfl^ S.-^ 21^^- 71^-g- CMV 
4. 44^1 tTA £tt rtTAfe CMV SS.SEl2l 7)^c>l iH-g-5rTr ^^ifl'Hl^ ^^S, ^ 



T -?-^-^r BllSel-Al-ol^^ SL^ ^-AlAl-ols^jil- ^^-^ tTA 2L^r rtTA^l) 2) S)) 2:^* S^l fr^^l" <a-3ls>^- 
-*f--gr°lcl-. 3.^ -n-^^1-21 H-^^r 7|^--g- CMV £S£Bl cflAl C MV BS2.&121- ol s]^ HS.S.E12] 

71^-^- i^sfe -y^Ai ( en hancer) 21 -g-^-AlHl 2]*fl ol^ol^lcl-. 9j^Ai2l 7}^-§r £fe ^-^Al-om?l 

A tTA SEfe rtTA2l ^^-*1H1 2l«fl S^^cf. 71^.^6.3. -B-^7> £^^r 2li CMV H3.JE.eHl 2l«fl ol 

^•olxls.3. ol^u-l 71^21 7fl<yol °X^- ^-2- -fr^l-21 71-& ^ ^5L^ 2l4i CMV =3.3-^71- *l-g-§>^ «^ ifl 
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EflS.E]-A>ol#^/S-AlAfol^^ _ ^-s^ Al^eflo] ^^joil fto] % tf-^S] ^J3_ ^_g_^o} T A (tT A 3Lfe rtTA)2l 



tTA# 3-f-°14. tTA^ BflB^><>lS€ SE-& ^-^HSU^ ^ VE fl5."L v 'JUS^W 3-§- 

s}o} 0)^1 tj. + 0^4. aeH t TA7 r ^es^o]^ ^ ^IaWS*^ ^^]» ^^13 °] Ifsfl^r 

tl^^o)] 3-g.S}fe 7)^ S^SLS.^ o\ o)<# iM^i 7)^ ^a}^ ^ gjcf. nJ-eH. BfleeM- 6 lSfi/^-*l*M§3l 

#33?!^ ±3) Tet-Off Al^^o] ^-^^cf. ol Aj^fcfl-I: sfl^s]-^ S3 43*4 *MI|7> 3-§-€ 

^ls.7> #tf-g-°ll £. *^5>jl S3 -R-33-71- 7^ o.s.*| c| OIAJ-S] S3 -R-33- <£^0] 3gSS r 3 ^ 3 



l-*Hfe rtTA« ^Sttt ^-^l^r. rtTAfe tTA^ 3^3. tflS^>^#^£^ S-a]A>o1^^4 ^^3.0}- o] 

^A^c)] *J--§-sH tl^Ms 1 7)^-gr ^ =^ 51 cf. ^eW rtTAfe ^lH^M* 5 ?} e ^ ^l^H^^r ^^g}^ 

%i5\rtl ^)^o\) 3-g-«rir 7]^-§- ^f^.£*l D| o]Aj- o]^Aj 7l^--g- ^AVQ- ^ tflSHl-Al-ols^/^A) 

^V°l«fl--n-£^ 3^S9<*M rtTA* S^-^ ^-f^ nS.^\o]^Q SEfe =-a] A>ol^^^ ^TflsHHtb S3 tt3 
7>» f^A]?]^ ^fl Tet-On Alitjo] ^-^^cf. o] A]^^ ^fl^«>^ S3 43HM§ 7}*fl7 r ^lS^lS Aj- 

-g-S ^-f. *lS.^r .2.3*1 EflE^A> 0 l#^olul. ^-AlAVoia^^ iL.g.ofl 2)^A^dV 7flAl^cf. 3.7} f^S]^ ^-f, «:7> 
BflSefAl-ol^^om ^-AlAVol^^^ J=j-g-* ^3^S.^ -H-^^S] ^33^ «r 91°] Tet-On 3^ 

°1 Tet-Off *]^$ ^-4 «^ -B-e|5>i4Jl ^ 514. 



°1 H-1 ?b Tet - On Al^Eflo^ ^-^iifl^-ofl ^<^<HlAife Tet-On a]^^^ ^^^^0.14, -g- ^^7>^ 7}^2) Tet-On 
Al^tflj^. n|3Li£ nfl, oicH ^s.^ nV^V 31^^- oi^s. Al^s]- a. ^-^sl Tet-On Ali^-g: ^-^cg 

4. 



7|^°1 Tet-On A]>;Efl<HH^ rtTA* ^T^^l^lfe *d^\ CMV 51£El 0 J °l-n-S. rtTA 

-%-# 7 ^Z}7\] °l^-°1*m-, •& ^^^r CMV cflA] CMV A)-g-^-O.S.Mj o^cf o. 7] 

a sV^4. ^^^^ HSS-tH^r rtTA 4 BllS.efA>ol^^ s.a)a|.o]3. 

3}E.-i^H. ^-5. (feed - forward amplification loop)* ^^*>S.^ 2.°>S]Sit4. ^, 2^4iS. ^^Sjfe rtTA7> 

^lHel-AVol^-^ EEfe- ^-A]A>ol^^ol ^^11 S}^ ^A^sl-T]! si J! o] ^%*)17> o]^A)<Hl Iff 1S.<(| 2l 

4i CMV 71^-* ^7-1 «1 ^ 7r Al7l7ll S)>e o] 4. o] iq] ^7 r ^ 7l^-^r 7 J°1 CMV ES£ 

Bl i^jij. HlJE^- nfl ^ 5 Hi] ^£.^1 ol^.rt. Tet-On Al^efloflAl^ -n-^^1- ^^^l EflS.2l-A>ol ^-^ £fe ^-AlA}c>l 
#^Sl ^7flsHl^1 rtTA 3S°fl Ol^ls>SS. ^- ^-^S] Tet-On Al^©l ^-^-3<?1 ^^Sl ^J-i^A^ 

7l^°l Tet-On Al^Efljicf ^7i«l Jf^sl-i4jl # ^ 514. 44^1 pAAVdw rtTA7> iflS- ^5. 

«H1 Sl«fl ^^5)£S. f-o.s.M) S3 -fh^i^Sl 7>^ altfl ^-^o] ol JjLo} *1 SSL g>^cf. -p r 5L ^l^l-ol dlS^} 0 !©^ 

gc^ S.AlAl-o)s^ 0 ] 5)Tg a ^ -o-;^ ^V^ol Aj^o^ ^ j^ofl n^el- 7^1^351 #^"21 ^EflS S 

3 -n-^4^1 t^°l 7>^- 2ltfl^Hl ol = 7fl €4. 



31th 7 <J-^*1 rtTA* t^A] 71^ 7l#2l Tet-On Al^efljiJ.^ ^5] .g. Qt$s) Tet-On Al^Eflo) ftTA 3. 

^^oj^ ^s.^- rf^ 7 > ojc). 71^21 Tet-On Al^tjol ^ A>^-^ rtTA^l ^sl- a^aI ^-^ 
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o) *fl«-fl<>lH rtTA°fl tfltt -S^aV-g-j- 7>^* afl^^- ^ g^cf. ±1514, rtTA7> 3^^o_S. ^*&°) £)tt 

^Sj Tet-On Al^£ His. rtTA7 ]- ^7}JS\ Sj-7fl SIIMHaI ^-^ <y°. ^4 *frD| 3. «b-g- ^J£# SliLS|-^ ^ 



°}*\%, ^^21 pAAVdw ^ElS] Tet-On 3]^ -fr#z}7} ^-2-, ^ Jf-o^p 7>^-«- ft* *<b 

^^1^1 tflS^i-oig^ ^H^m^-i- °l-S-sH "it # «1- 711 ^ -Jf^A} ^-g- -H-sl^- ^ & 

^ (green fluorescent protein)* ^JS^fe -n-^^r"?! gfp* 5.^ -%-x\t.}3, tb**^ pAAVdwGFP «1 

Ell- °l*tb < y*l3<?l $3 £3 -n-3l*rgfp2l t^* EflS^A>ol ^ofl cfl ^r-g-^-S. nfl* -£-51^ °] 

pAAVdwGFP^l^i gfp -n-^i^l-1- ^u]^ e^ol^ TRAIL* 2j-JlSHr »ix$$) TRAIL DNA ?M]H3. p 
AAVdwSEC2ILZTRAIL Sfe pAAVdwSEC (CV) ILZTRAIL* ufl^ ^li<^] ^13 #^1^ E fl Hej-Al-ol-t- 

cflev «V^-o.s. B4°H rTRAIL°l Q^S.*] tfl?b Sl^* 4^ &*}(:£ n b ). 



-g- 1.^2] TRAIL ?H]H# S^5>^ 7)1 ^tb ^ P AAVdwSEC2ILZTRAIL(114-281)2)- p AAVdwSEC(CV)ILZT 
RAIL(114-281) S# a^^olB ^J^^ t 5]i#.n1|7fl ^ hM^^ D fl7fl - $3 (Wolff, J.A. Ge 

ne therapeutics. Wolff, J. A (Eds.), Birkhauser Boston press, Cambridge, MA. (1994))^r ^xr 4 0 dr$b H 0 V, IH1 
2\n 4H*| 0.3. £^ ^sfTfl, m«g= /lilt Al^Efl^s. jE«as|o1 ^S^-aJ rTR AIL ^«!^^- 

^tb *T 



S^b, P AAVdwSEC2ILZTRAIL (114-281)21- pAAVdwSEC (CV) ILZTRAIL ( 1 14 -.281) <>M^-^ H b°l 

e^Sl «<b>£l (Samulski, R.J., Chang, L.S. & Shenk. T. Helper - free stocks of recombinant aden 

o - associated viruses: normal integration does not require viral gene expression.J. Virol. 63, 3822 - 3828 ( 
1989)) Sife iLS cs. o]^ Sf-ym) . o\x$±.#i£ v}o]z]^ (Xiao, X.. Li. J. & Samulski, R. 

J. Production of high - titer recombinant adeno - associated virus vectors in the absence of helper adenovir 
us.J. Virol.72, 2224 - 2232 (1998) .Grimm, D., Kern, A., Rittner, K. & Kleinschmidt, J.A. Novel tools for p 
roduction and purification of recombinant adenoassociated virus vectors. Hum. Gene Ther.9, 2745 - 2760 ( 
1998))°11 21 Q AAV "3*. ol-g-^ ^ &cj-. 

-H- U-^ * °1 21- ^-Sr TRAIL ?Mllt i^fe pCMVdw«! El pAAVdw # f-2l ^sfl ^^S. 

rTRAIL* ^"^sl-^ pCMVdw^'El^ nflc>cf ^iflS ^-<^^ ^ ^4. -ffi^-2_S rTRAIL* ^^*r 

pAAVdw ^ ^a1 ^jg.-^- nfl°>4 ^a] t£fe e^-iflS -f-ol^ QAA *£ ?l^r'?I EflS.e)-A r ol§^ gc- 

^-AlAl-ol-i-^^- ^#)sj-7fl =1^ 21*11 rTRAIL * ^1^1-21 ^^o] TRAILS *€-7flS. 

-& lb ^-8: £^b rTRAIL ?HlS# ^-*tb ^S^" pAAVdw ^El7l- sJt'I^J^ AAV 0 l-§-^- -R-^aJ- *l.g.» 
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A r igE)]5. f-<^€4. l^^t rTRAIL ?H1S# AAV ^Ar?} A}-g-S) ^-f, ^a] e^-tfl 

^EflS. ^ Xicf. o] nfl ^Hl^l AAV ^1-2) 3^ ^ «-A r °] sfl^ kg'S- 10 12 AAV 

oj^vflS] EflS^^lS^/^-Al^ol^^.-^i^ r TRAIL ?M]Hfe Tfl^ofl ^^sj. ?)] sH. <£7$^ 

o]v) x^qctS. rTRAIL^l ^-fr 7>v?Q ?Vcf. o]s.^ Q*\o\] cflt!" ^1^ *r<^3, -§H 
aMS^* 7.}7) rTRAIL t*8-g: ?l<i] o_3. -M^l^i <r Si^. s-A]A r ol 

#^-£r ^^¥^7} 7V^tb ^^«r ^Ar^r -ffi °1^>-1- ^^1S>^ $ *£SL£. rTRAIL^- €-3. 

pAAVdw ^! El ^ TRAILS]^ <%2]2) -B-^^^ -fi-JE^ ^*fl °l-g-€ SI- 6 - 0 }, ^ -fr*I A>7 r H 

^ *]S-g- "c^^-l- ^J^rfe ?j <g ^o.^ -^-^i^r* S3 -rV^^S- S%Hs r ir pAAVdw «|Ejs}ol v«\&\ 7 } 

<%X\ SL2\-S}^ $-#7.} ^Sfl o]^-^ ^ oji- u r> o}B]i£ pAAVdw ol^-tV ^ 

a] ?>}x}2} ^£ch 



£tb, SEC2ILZTRAIL(114-281)2t SEC(CV)ILZTRAIL(1 14 - 281)* SfSffe l}-^ DNA ^HlSxr n >£%l 
# ^*fl H^s) pCMVdw^- pAAVdw CMV 5.3-E-El °1 7]^-°r cfl^ll- ^ $Jfe H3.S.E] (<=fl. 

u>ole^(SV) 40 5.5..E.E], &r^-i 7.f3 S o> u r o] e^(RSV)S) Long Terminal Repeat (LTR) ) ♦ <^3\3\ # 



SEC2ILZTRAIL(114-281)2}- SEC(CV)ILZTRAIL(1 14 - 281)# a^s>^ JASlQ ^ ^&|^r ^ i^sflolB 
^^■1- °l-§-^l-^ DNA^^-a, Eli#-nfl7fl 5? «1-o1e^. D fl7fl £<y (Wolff. J.A. Gene therapeutics. 

Wolff, J. A (Eds.), Birkhauser Boston press, Cambridge, MA. (1994))2r ^-8: ^ «fl S-lt 

*V ^S^^ 7 A ^i^sJ ^ 5)4. 

^-al TO^ijlol pAAVdw ^^xflo)l !-»|7r P AAVdwSEC2°+ P AAVdwSEC(CV)^Ei^ tt^^- ^ 

4. ^Efl ^^J^f i^jRr o]f AAV °jAl-ullS. 2fl?l^€ 9X^. 

ILZ pAAVdw ^9J^ pAAVdwILZ-b ^sV<^ e^oI^^ ^^.S. s}-^ 

aav -yAWis. siin^m =r 

^■u) a] is)- ilz pAAVdw a|E]^S. P AAVdwSEC2ILZ^ pAAVdwSEC (CV) ILZ zz. 

^1«H ^-HlSr S^ol^Sri- fis ^ ^«rfe <?) efl ^s>7l ^5V<^ oj-g-sj ^ 

^4. Si efl -n-^A>l- f^-t ois. bjie]^ £*t 3. ^-^Al7)7l ^sfo^ afloj:^ ^^^5. 0.5. £^ o]-^ 

^ SI Efl -fr^Ar-i- i«-*Vfe °1» ^E)^ AAV <QxM^ sfl^l^* SZcf. 

-g- -S- TRAIL ^i-^^^- ActD» S^-sVfe # ^S-g- ^Tfl* Tfl^-^-cf. 
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TRAIL - "SHI tfl*H). °1 S^- rTRAIL AlSJitr ^Mcf. $.«|- <y-*m*11 ActD 

^ cf°cftb SMS^IM TRAIL - -H-i 3t|] f^A^i}. ActD^r RNA #3l«leMI 

mRNA *r4*rir 33-2-3. Slcf. ActD^I %^-8- mRNA tr^-fr *r4«M fl«H ^t^^-S. c-l-g-S) 

i/io°l lOOng/mHH <£°]%^. ActD^r P 53 ^£.3. -fr3E.?8l o.i+. TRAIL ^-g-<H] ^ 

^ °l-T-?i ^^1" n l*l*l fi^Sfittf (Seol. D.W.. Seol, M.H. & Billiar, T.R. Tumor necrosis factor - relate 

d apoptosis - inducing ligand (TRAIL) induces apoptosis independent of p53 status. manuscript in preparat 
ion). £fe °]-&® # *lSXMfe p5 37 r nfl^- ^<LXsV <*^--§- ^ %<L3_ 5U-2-4, 

rTRAIL/ActDfe P 53^ ^Sfl^fe ^^Ml S3 <*1|S* Jl^^^-S. A^aI^c}. O^o], r TRAIL ^-41 tflsfl xfl^* 
J±°lfe ^ oj. Aflif7} rTR AIL/ ActD °fl 3*IMfe 2.43 °.S. A^S] £cf. °1 l*Hr ^"^ 50% <>l-tf°l cf'S?!- 
p53 ■l- < a i 3 0 l# fMT-^Tfe (Vogelstein, B. & Kinzler, K.W.a. p53 function and dysfunction.Cell70, 523- 
526 (1992) .Hollstein, M., Sidransky, D., Vogelstein, B. & Harris, C.C. p53 mutations in human cancers. Sc 
ience253, 49-53 (1991))4 rTRAIL £l iV^t "fl. -f-°i^^ ActD 0 )] 2l*l| rTRA 

IL^r «*}*1 71)^ *1£.*)17} € ^ °i4. 

ActDfe A>^-TRAIL(114-281) ^^^4^ ol-8"€ *r 54* ^"S °W BLpCMVdwSEC2ILZTRAIL(l 14 - 2 

81), pCMVdwSEC (CV) ILZTRAIL (114-281) ,pAAVdwSEC2ILZTRAIL ( 1 1 4 - 28 1 ) 4 pAAVdwSEC (CV) ILZTR 
AIL(1 14 -281)4 7fl2:^- A>^-TRAIL(114-281) ^^^-fr ^«*>fe ^2]^ #eJ-hn]H.S+ ^ o]-g-S) ^ °i 

4. 

ActD^pAAVdwSEC2ILZTRAIL(114-281)Sr P AAVdwSEC(CV)ILZTRAIL(l 14 - 281)t °l-g-*>^ AAV 
ActD^ 7fli^ A>sJ- T RAIL(114-281)2] <H^- S a)^ ^-Aj-g- -^IaI?]^ cfs. ^1^.^* $W x] *| 

0}f;} ^Al^S. f-sH -g- ^-i- ^1^1 4i^S>7lS. <frcf. 

S>7l 41*1 ^l** £ iJ-^-l- ^1 A] S}-^ ?jO S . i a. ^-tgSl Vfl^-O] AjAl^|<H| O^sfl ti^s)^ ^J^- oH4. 
•s A l °fl 

^^Hl l 

SS - TFD - TRAIL (°> D 1 1 1 4 - 28 1 ) 7M|S2| n 1 ^ 

"S^, SEC2 Aln^ ^l(Hla)^ SEC(CV) ^1^^: ^«t(£lb)* ^-^^-S. ^^l-^- 0 -^, ^-Br -§-°1*>t)1 s]-7l 
«H ^r^ofl KpnKSO^r Smal/Xmal(3') ^folH* ^7>*V^cf. ztz]-el aIjx^- A-joj^. KpnI 4 Xmal^-S 

pCMVdw «1e)(£5) c H1 -a-°J^l^ P CMVdwSEC22l- pCMVdwSEC (CV) ^4^4. 

°]°]*\, -x- si^ ^^- < y sbt°h £°)i°j°j ilz ^<i(3E3) <3 *i s}-^^ ^.s. ^*rsaa. -^-"a-i- -s-oi^-tii ^ 

Sfl 44^1 t^oll Smal/Xmal(5')4 EcoRI(3') A >°lBl- °1 D l P CMVdwSEC24 P CMVdwSEC( 

CV) Xmal4 EcoRlo.S. ^^rt!- 4-S" =L ^4^0)1 ILZ ^^^^0.3.^ P CMVdwSEC2ILZSr 

pCMVdwSEC (CV) ILZ ^^sVS^. 



TRAIL(114-281) ^ u ^€-§- cDNA^I^ Q°] ^^^4- ^^1. =2l- 0 H ^1H( 

^ 5' - CCCGGTACCATGGCTATGATGGAGGTCCAGGGG - 3' = eW 13 ! °+ 5' - CCCGAATTCTTAGCCA 

ACTAAAAAGGCCCCGAA - 3') # ^l-g-sl-^ 4^ ^t^li cDNA Library (Invitrogen) ♦ ^^.S, ol-g-^ PCRS-^-E] 
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TRAILS ORF(open reading frame)* £$4. PCR-fr 95 tl 0 !!^ 5* cf-g", 95"C<>1H 1 

55t<HH l£, 72°C<>)H ^£.2.5. 35 ^^g r ^cf. PC R 44** Kpnl*r EcoRI-23. 

t\% o>7>Si ^ofl^i #7)<%ig- ^. ^5} ^^]5r°i Kpnl^r EcoRI-2-3. pCMVdw «1 ^ ^SUS £-3.*) pCMV 

dwTRAIL-i- T^SrS^. 4^ TRAIL(1 14 - 281) °)-SSf^ cDNA *1<l-8r — 2f °1 °1 41 H (^ 5'-CCCG 

AATTCGTGAGAGAAAGAGGTCCTCAGAG - 3' SeM 0 ^ ^Hl^^ 5' _ CGTAGCGGCCGCTTAGCCAACTAAAA 
AGGCCCCGAAA - 3' = er°l ^l) 2} pCMVdwTRAIL* -23 PCR* -f-sfl ^^^1^-. PCR-S- 95*0011^ 5-£ 

^$* 95t°lH 1-g:, 55r«fl^ 72r^l^i l-g-2} ^£ 35 a>o]# ^-oj PC 

R ^-fr* EcoRI(5')4 NotI(3')-2.3. ^^rsf^ pCMVdwSEC2ILZ 2J- pCMVdwSEC (CV)ILZ2l EcoRKS 1 )^ Not 
1(3') ^>°1S<H1 #^1^ -2.3*1 P CMVdwSEC2ILZTRAIL(114 - 281)4 pCMVdwSEC (CV) ILZTRAIL ( 1 14 -281) 
«!^xflcHl TRAIL ?MH* ^1^S>^4. 



^2:^ ^2l^ &\&\ P CMVdwSEC2ILZTRAIL(114-281)fe 2000\i 6^ 911*1-3 7]n**\S. PTA - 2018*3-5--?-, p CM 
VdwSEC(CV)ILZTRAIL(114-281)^ 2000^ 6*1 911*1-5. PTA - 2019'€-2.3 ATCCHl 7)^}^x^. 

^^Hl 2 

TRAIL ?H1 HI- iH-Srfe ^flS^- t^ajEl p CMVdwSEC2ILZTRAIL(l 14 - 281)31-5=- pCMVdwSEC (CV) ILZTRAI 
L(l 14 -281)21 t 2 -^ ^ =L JL^S] 

TRAIL 2} tl TRAIL ^ ^ ^-«1 ^"Jl^l P CR3 ^ 3 (Invitrogen) Si 4^ #3\3 ^ (H 

indHI-?-^ ApaI?W)* £ 5^1 *1<l3 ^1^-^-1^ ^ ^ <£*a ^^ol p CMVdw» ^Sr^. 

^ P CR3 «lEl# HindlHSl- ApaL2.5 ^, ^ r 7>S^ ^ ^7l<g^<Hl ^Sfl tfjEl Jf£* g-e), ^^ls}^cf. JjLS) 

Sl-Sh ^o)] o]sfl *Hi£€ 5- 521 ^<i^- #7H*1 £.5}, pC R3 ^^ofl ^A]^ pCMVdw ^3* ^ 

4. 

pCMVdw >3!eH 4'*^: **I*r* ^U^M S- 8g°\] H-El-'d: tH3* 5>^r t±<#& «1e1» ^fl^sf^cf. 

SEC 2 •*! 1 (S. 8a, c, e, g)* pCMVdw Kpnl^')*!- Smal/Xmal(3') -¥-3Hl S3^S r ^cl-. 

ofol^ ^6\] -r-^21 -f- 7fl 21 o\u) ^ (Met4 Gly)* ^-ffSl"& His - tag 1 (5. 8b, g)-§- pCMVdw ^2) Kpnl( 
5') 4 Smal/Xmal(3') -^-SH #3^*1^1}. His - tag ^<g^ Ni^r Co2l- ^ 27> ^ol^-ofl ^.o. ^^.a. 7 }*\ c^-ajj 
^21 cfDlt £^ 5 4 Al Qi£6\} -g-^-Sl^ ^^]o)l cfu^Sl ^^1^14. M. ^6]} 

^1 His-tag ^i<i^. *fl=- 7flA] ^l^>7l °l-8-£lAicf. 



oj-nl^ t^o)| "-71-21 ofnli^AKMe,.)^- ^s>^ FLAG - tag *\ (£ 8d. g)-§- pCMVdw ^1^21 Kpnl(5')2l- Smal 
/Xmal(3') -¥-^<Hl #S.^a1^c1-. FLAG - tag A i ^ - FLAG ^*)H1 2l«fl s.olajo.s. ?]^l£l^, ^^^"Hl -§-«-5l^ 
FLAG *J-^H1 2| *V ^««^ ^I^aj ^Al^cf. ^-afl^^l cflsv s.o]^ * 0 Vxfl7 r §1* FLAG ^ll* 

cfan^ol] -§-1-^7]^ *J--FLAG ^sfll- °l-§-*>^ ^«1^* ^- ^^^l^ FLAG ^118: «fl^- 7ll 

^1 ^l^>7l ol-g-sj^cf. 



SEC(CV) ^^(S. 8f, g)-§- pCMVdw ^1^21 Kpnl(5')2r Smal/Xmal (3 1 ) ^-^^} 9^^-)^. 

ILZ Al<l^- Smal/Xmal(5')3r EcoRI(3') -^-^ < Hl ^-ll^^ SEC2 Ai<g(£ 8a,e ^ g), FLAG - tag a^(£ 8d 
21- g), SEC(CV) Al<g(i 8f2l- g)<^l -§-^-^1^4. 
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it TRAIL(114-281) cDNA» Smal/Xmal(5')4 EcoRI(3') ^HJ^-O-S.*! His - tag *\ (S. 8b$r g) , S 

EC2 ^*g(5£. 8c^- g), FLAGILZ 8d^ gH -frtMS-S-ol, EcoRI(5')*r NotI(3*) -*MH ^^a^ SE 

C2ILZ *1 1 (S. 8e^ g) , SEtt SEC(CV)ILZ *\ <g 8f^f g) °\] 

^ ^4 ^^^! *t)^ 1*13**1 £ 8 g ^l M-EmsfltK 



°l-g-*fl 0 1^-°1 £4. *frS^*M H 7]^^ CellPhect 7] ^ (Pharmacia) M* (Sambrook, J., 

Fritsch, E.F. & Maniatis, T. Molecular cloning: a laboratory manual, 2nd ed. Cold Spring Harbor Laborato 
ry press, Cold Spring Harbor, N.Y. (1989))* ^-g^S ojj), e]5.# o,^^ GenePORTER (Gene Therapy Syst 
em) LipofectAMINE (Life Technologies)* ^l-g^rS^. >M-*€ *<t*£*\]*\ *}^lk ^7f ^#5]^^. 



^ 8g°fl °JM€ *r<8*r7] iflsH, ^ #e}->^]5L(2/*g)» TRAIL Mpj 4^°J 293 ^15.^)5. ^ o]^ 

7l«* <>l*«r^ m^^ia**. #<3^ 36^1?t ^ ^ «1|*1* #l*r<^ HeLa ^13. ^ «H9* *1 

^5514. 6lH] £^:€ HeLa *|i* 4*1*!:* St *ltl «fl 0 <J ti fl^^f ^ P CMVdwSEC2ILZ 

TRAIL(114-281) P CMVdwSEC(CV)ILZTRAIL(l 14 - 281) ^ ^*fl wfl^ «¥| ^1 <=>1 HeLa 

>Hl5E.* £43-2.3. ^r^lS^. «r°l*3! ^^(Seol, D.W. & Billiar, T.R. A caspase - 9 variant miss 

ing the catalytic site is an endogenous inhibitor of apoptosis.J. Biol. Chem.274, 2072 - 2076 (1999)) s: °1 

«"WHH^ ^J^SI ^S. 31^1 $]tt *H3- ^ (Pan, G.et al.The receptor for the cyto 

toxic ligand TRAIL. Science276, 111 - 113 (1997). Pan, G.et al.An antagonist decoy receptor and a death 
domain - containing receptor for TRAIL.Science277, 815-818 (1997))^- 50%(pCMVdwSEC2ILZTRAIL(l 1 
4-281))2r 90%( P CMVdwSEC(CV)ILZTRAIL (114 -281))^ HeLa *\]5L7} 4*1*H)H1 ^r^U** J±<^S}4. 

0}^ <£X\^ #<*4 j^nf 8g)£r TRAIL DNA 7H1^7> ^IJL^IS. Jl43 °-3. He 

La ^lit -M-^m <r Xlfe €-«1^3 TRAIL iS^S* 48U*1<1 <r Si** *8 «»-*Ml J^Stf. 

^Ml 3 

TRAIL -Srtil *J A ]ig 

TRAIL(114-281) €r«l ^ *Ma| ^£^1-514. S EC2 ^r«l ^1^-^* fl-fr* SEC2ILZTRAIL 

(114-281) ^^^4 SEC(CV)!- SEC(CV)ILZTRAIL(114-281) ^^^^ wfl^ afl^ifls. 

FLAGILZTRAIL(114-281) ^r^^^r «B^1^5. ^r«l^^] &St^r(S. 9a ^ b). 

FLAGILZTRAIL(114-281) HS. -8-*H#4|>H ^ ^ #7>^-^}-^ 0.1^ (S. 9b), °1 5J^& TRAIL (1 14 - 28 

1) 7]^* 4\ft aIzl^-o] ^^.^-* ^Br^ch 

P CMVdwSEC(CV)ILZTRAIL(l 14 -281)^1 ^1«fl ILZTRAIL(1 14 - 281) ^r^^^r ^S.* ILZTRAIL( 

114-281) ^^€^4 EL7]7\ ^^S. °1 ^r^ ^7fl ^^o] ojolvj-g-^ ii^^q-. 

^ 9a ^ 9b^ " TRAIL(114-281) ^r^^" ^8: <>l^i^l iLJl€(Seol, D.W. & Billiar, T.R. A caspase - 9 variant 
missing the catalytic site is an endogenous inhibitor of apoptosis.J. Biol. Chem.274, 2072 - 2076 (1999) .S 
eol, D.W. & Billiar, T.R. Cysteine 230 modulates tumor necrosis factor - related apoptosis - inducing ligan 
d activity.Cancer Res.60, 3152-3154 (2000)) pETdwHisTR AIL ( 1 14 - 281) ^3]^°} ^ *e}^^l^-l- 7>^1 

«Hje)o} ^ssja-Bi ^^1^ ^^^^-^i, o) ^^^^ TRAIL ^-^1* °cMI cfl^^-^-^ °l*^Si4. 

*^-^ i5 A i*S(FLAG - ILZ SEC2ILZ) °1 9l7]^\- &~ TRAIL(1 14 - 281) ^^^^ S.^ ■& 
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aV^-ILZTRAIL(114-281) ^H^-fir DNA^<g - SEC2ILZTRAIL (114-281)" " SEC(CV)ILZTRAIL(1 14 - 
281)" 3 3£fe ^ ^^cH| s\n £14. £ u m Sfe ILZ--g-^S TRAIL(1 14 - 281) 

^^-fr S3 ^*flt i^-tt cpcr* IMS 41 3*fl *r Si^r. " SEC2ILZTRAIL(114-281)" E^r " S 

EC(CV)ILZTRAIL(114-281)" €*M3 *o*fl« ^«fl HA-tag £fe Myc-tag^r S-fr SI «JMj tag ^ 

-§-^"€ 4 s 5fl4. *o*fl€ ILZTRAIL(114-281) ^«1««>1 ^efl2] Af^- TRAIL(1 14 - 281) ^S^l <«**M 7l 



pAAVdw «?Eiai ^Ja £ Efl^H 

^ -fr^l* ^ -f-H Tet-On ^^efl o_ S o.^. ^ pAAVdw ^ 

» ^|a*|-Sim-. 

pAAVdw «?B1 7fl^<Hl oj-Ai pAAVdwGFP «HH aj|35:» fl^l, ^ pXX-UFl ^(i 10a)* Sall.2.3. £<aSM P X 
X-UFl-StS-^ " P0enh-P TK -Neo r " "3^* " pXX - UF1 A Sail" ^13* ^ «V55lT=f. 0 l °\ *1 " pXX-UF 

1 ASall" ^3* Kpnl*r Xhol °.3. S^}^ P cmv <5J^* 3^*1 3*4 (S- 10a). 

Eflje £)./.}. ojsjg aj-o. ^.4, (TetO) CMV (mP) (£. 10a. b)« ^-B-«>^ pTRE #Hf^ D l ^(Clontech) 

Si 308^1^ Tf#efliElS. " C" (S- 10b)» 3 Sflol^l ^ ^ (Stratagen) 41 3}3fl H2l- 0 H 5'- 

GTCGAGCTCGGTAGCCGGGTCGAGTAG - 3', 5' - CTACTCGACCCGGCTACCGAGCTCGAC - 3', 

^f#e|]5.ElE.7> -g-<a^o]£]^ ^r#efl^.El^<?])l- °l-§-«M ■ G" (S- 10c) 5L 1-<S«1°1 a] ^4. o] $ ^.o^o]^ 
si Kpnl4 Smal/Xmal -g-^Hl ^ ^^1^4. = 3H°1 4lB(>ffl^ 5' - CCCGGTACCCGAGGCCCTTTCGTCG 

TCGAGTTTACC - 3' Tr#3)-2-i^7r S^ol^fe 5= <3, ^E^i 5' - CCCCTCGAGCGGAGGCT 

GGATCGGTCCCGGTG - 3') SJ- ^^SLS.^ 9<£# 0 } € pTRE l^nls.^ ol-g-SH, pcR-g: <^*H ^^2] - T 
etO-mP" ^11* ^2:«>^cf(£ 10c). Xhol ^1* -t-^S} *"?!^ 0 1^ 5' PCR HeHH* -5-3. ^M§tt "fl 3} Si 

*l Tr#efl5.E]^ » C" « " G" 3. SlSM^ °1 PCR ^-fr* Kpnl^r XhoI-2.3 ^^l^ji 

KpnI/XhoI- S<3:€ " pXX - UF1 ASall" ^l ^ ofl ^a]^ - pXXUFl ASall/TetO - mP" «l^* tM^SH^". 

pAAVdw » TetO - mP - rtTA" » ^sHr DNA^I* *\]^7] ^*>°l pTet-On #£r^ D l ^-(Clo 

ntech)* EcoRl4 BamHI^S. rtTA S-€r ^ S-^A (ORF) (S. 10e)# 7>^1 DNA» ^Hl*V55t^. EcoRI 

-BamHI «^^^ *1 3 £.3.^ TetO - mPl pTRE #^^01 = ^3. o] rtT A ORF# #^1^ " pTRE - rtT 

A" «]Ell- ^al-Sacf. Sall-^-fi- Sfil- 0 ! 0 ! >H]S(€^ 5' - CCCGTCGACCTCGAGTTTACCACTCCCTATCAG - 3', 
<JVe] |i 5'. CCCGTCGACATCATGTCTGGATCCTCGCGCCCC - 3') # °l-§-tb PCR°11 ^«fl pTRE - rtTA ^^^1 " 
TetO - mP - rtTA" #^-a] ^jji, oVs. cf^-, Smal - ^^^1 pGEX - 2T (Pharmacia) ^l ^l ^1 ^€ 

" pGEX - 2T/TetO - mP - rtTA" 1-2, ^ je* ^t}^. rtTAMl^ vfl^- Sail ^* =5t°H 
5' - CACACGCGCAGACTATCGACGGCCCCCCCG - 3\ Q*) ^ 5' - CGGGGGGGCCGTCGATAGTCTGCGCGTGTG 
-3', ^#5fl5.ElH.7> #<a^c>l£l^r Tf#efl5.El^. < a)«- ol-g-*><^ ■l- < a^ 0 l A l?l ^(2. 10e, ^S), " TetO - 

mP-rtTA" « ^-B-Sf^ ^. DNA(S- 10f)» Sall^-S- ^^flsH Sail - " pXXUFl Asall/TetO - mP" 

pAAVdwGFP ^El# TMJtrSl 1 *. °H A 1 pAAVdwGFP ^1^1: NotI*-S ^^*>^ GFP ^-fl* ^]7l 
t\%- 7\7\-?i%*\^SL3,*\ pAAVdw ^Ell- ^-^sV^tq-. ^13:^ pAAVdw gfp -fr^^-t i^sf^ pAAVd 

wGFP ^EflS- 2000^ 6*1 20^^ PTA - 2 102 Si ^-S. ATCC°11 7]^^^^. 

3^ #3) TetO^r 77flSl H>^-5)fe tfl H e|-A> o) ^- aV-g- (TRE) « (S. 10c), ^ ^ TetOfe 6 

7flSl «i4=l^TREl- «-a-ticf(S lOd). 

o]<4 7^0) ^ -a pAAVdw H><2]. 7J-ol_ Efl e ^Af ol ^ ^1/=- a| Af o) ^ ^ oil ^ 
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s]^ S3 -fr^4£l igQo] -a-s* =r ^Jr^^C^ lOg). CMV 3^ 5S£E| (mP)^ 7l-g-*}°l 

S3 -fr^rH, pAAVdwGFPS} ^-f g fp), ^ TetO 1^ S-ofl^ #a> §^4 S^Sl -§-f- ^^"Jl rtTA 4 B J! 
^-1- ttit^. Efles1-Al.oia^ / s. AlAl .ols^ol yi^. t rt TA TetO 91^ 1^ *r &4. tfl5£ 

rtTA^^ 3lS4A r 0 l#4 £E^r ^-AlAl-ols^ o. $*]]5j-ir rtTA TetCHl 1^4 

°1 ^ ^^l^lS.^- 44. ^ 14, c| rtTA "S^^tH H-*i€4. °1 el 4 £ cq t= ss. = a 



pAAVdw^EHl Sit!: a^-B-^^r^l EflS2f4°l#?l gfp ##4« 0 l-8-4°1 ^1^=1^4. °1# $144 

pAAVdwGFP ^E] 2/zg^- 6€<H] S.^ 293 ^li^flS. ^a)^ ^^a^c}.. 24A14 ^<H] < tfl e E^c-js 

Sl(ljug/m£)-§- -Mia afl^ a)]*Hl ^7 r 4:CL 24^4*4 ^44514. afl^ «fl*l (30^)1- ^r^slH S.^ ^4 ^44°1 
414 ^ SDSl°11 5-<34?24. £-e!4 ^-^^l-^- 4-2-S. ^7|ji, GFP- Si^ 4*fl» «l-§-«H ?JI^ 

4 ** **1*r5a4. n 14^ -R-44 44°1 E)lS.ef4°m^°fl si«fl 441) 4444(£ lOh). <>1 1 

4^ £4 gfp 434-1- tfl44 <y^2l cf-§- 44451 gf P ^^ pAAVdw ^^Hl ^sfl t^si e11S4aM#4o)] 



^aH] 5 

pAAVdw ^4* °]-g-4 ^3:^- TRAIL(1 14 -281)^^^21 >£S1 



pAAVdw ^ElS °1 -§-44*112:4 TRAIL (114 -281) 4^ ^ ^tH^l $144 =40]^ e 5 ' . CCTAGC 

GGCCGCACTAGAGAACCCACTGCTTACTGG - 3' = 4°H4 4^14^ 5' - CGTAGCGGCCGCTTAGCCAACTAAA 
AAGGCCCCGAAA - 3' = 4 0 H)* ol-g-4 PCRofl S]^ P CMVdwSEC2ILZTRAIL ( 1 14 - 281)-§- ^SLg. *H S EC 
2ILZTRAIL(114-281)-§-, olh)51 P CMVdwSEC(CV)ILZTRAIL(l 14 - 281)* fl^ «H pCSEC (CV) ILZTRA 
IL(114-281)* 314 DNA ^1^- i^-g- pAAVdw ^Ejvfl NotI 4°1M«H] #3.^ 4$4. (3H 11a). 



P AAVdwSEC2ILZTRAIL(114-281)4 pAAVdwSEC(CV)ILZTRAIL(l 14 - 281)°fl 3l«1| 4ti4 ^HSl ?14*1 

Al^s}-7l 3144 4 #4^ D 1^ 2/zg* 6H°11 £44 293 44 i^sflols ^•a* °l-g-sfl <aA]aj o.s 

^^^■^Al^cf. ^-<g 24^1^- ^, BflB44°l#?l(l^g/iBt)^- afl'S «1)*H1 ^7>*>ji 24Al^<J]; ufl<y : §>^4. 
HeLa M]S.^}^ ^^7] ^4°1 ^ «|^» ^r^45J4. HeLa ^St 121M £^ V S>514. £^ 

* 24^1^1 *ofl. HeLa >M]3.S] ^«S= afl^l* a)^ afloj: H|l^( lml )s. ^€-^1^4. 4^^- ^-<£ ufl°J=tb ^^3?1 

SAi^ ^e}|s. a>^^ Aim ^n)^^H)Al Til ^4^4 ae)^* 4°]*^* °l-8-t!- ^-^s. ^-^<Hl slsfl 

"S" ^34514. ^3- 14^ pAAVdw SJBHI ^tb SEC2ILZTRAIL(1 14 -281)4 SEC(CV)ILZTRAIL(1 14 - 281) 
Si >£Sloj p CMVdw «]El<Hl Slefl SEC2ILZTRAIL(114 -281)4 SEC (CV)ILZTRAIL(l 14 - 281)4 

dV^- oI^-saI^ %AJ^- 7}^-g: a.<^^Si4(S. lib). 44A1 o] ^jjJ-^ SEC2ILZTRAIL(1 14- 281)4 SEC(CV)ILZ 
TRAIL(114-281) Ikl* 0 } GFP °fl a-| oln] ^.5Jci Efl se1-A>o]^^o)] o) e fl >g ^g-aj -fi-£5l ^ s?t H 114 



^aH] 6. 4 0 l^i ^ ?l ^ ^a] ^ J14 Alt! 

GFP, SEC2ILZTRAIL(114-281) £^ SEC(CV)ILZTRAIL(1 14 - 281) DNA Ail-g- a^4^ Efl H4A r °l#?l/^- 
AlA>ol^^l. m-^ tfjB] pAAVdw* J5L2: fH}iD] n f ol-g-^l <2}X\^ ^^^-S. AAV ^aI-^S. 2fl7] 
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P AAVdwGFP(2ug), P AAVdwSEC2ILZTRAIL ( 1 14-281) (2ug) P AAVdwSEC(CV)ILZTRAIL(l 14 - 281) (2 
ug) ^3 4 JiS f^iol co] pDG «flE] (Grimm, D., Kern, A., Rittner, K. & Kleinschmidt, J. A. Novel tools 
for production and purification of recombinant adenoassociated virus vectors. Hum. Gene Ther.9, 2745 - 27 
60 (1998).) (6//g)4 4*fl 6€°fl 5-44 293 3|^tfl3. 44 ai^ojE ^^-fr °144°i 433 ^ a| ^cf. 
^^^"S 4834 4, "(^^l* *)134 44 q§^#<a^ 293 31 .5. -f- ^34°1 44 40 0^2l PBS^l 44, 
33 *^-«l|*Al^O.S.'M| -MIS.-* 3}-Ji)3^cf. 

3*ll£l3 ^-sH#-& 4*<H14 12,000rpm<Hl4 544 4343 4 44. 2fi?134 AAV ^4* £44fe 

Aj-^ojl^. ^33.0) ^)HHl-A>ol^^o 1 l cfls}- -fK£Aj aj^^ ^ s 3-4 AjSj-g- ^*}5a4. 

61H1 4 50%21 443 <i ll 3-& 293 ^15.<H1 ^334 AAV < a*r* £.44^ 400/^4 4# OJ ]4 1:5. 44°13 KH ^ 
7>4 44. AAV ^44 S3 -n- 0 j£]£S- 4^4. 634 ^, AAV°d4» S44^ S3 3|i «114 all 4* 

34^. Afl S3 A-flS Hfl<£ Ufl*)S 23H1 4*1 ^l^tt 44. Afl £2} 3|i UflOj: U |] S 12 A]^- *j-,g- ^3444. 

ljug/ml 45.5. EflH44°l# i U4 ufloj: afl^ofl |7}sH 4834 ^7> 44 ^e)4 44. a H4 H fl3» 434°1 HeLa 

^141 434 43 4534. 

127)13 ^H) £.<£^ HeLa 45.3] m)<y= a]*| u)|3(l m i)5. x\QZ}JL 12*]?} 44 *134 44 33^4 

4°14!S4 344 4445 ^ °1 «"134°fl4 4^34 <H4S3^ £))# iLo)^ At<g<sl Afli-i- 7)144-2-5. 
3 3|S. 434524(5 12). 



5 12<HM 44tt =r 4^ 44 4°1, 4*33 Tet-On 3^*34 *M) 4 0 13^<3 sj|34^l SEC2ILZTRAIL(1 14 - 
281) £^ SEC(CV)ILZTRAIL(114-281) 44°)1 3=1135 4 0 J47l] S3>HlS 44 7l^-o) 4444 444 4 51 
4. 443 3 44-fe pAAVdwSEC2ILZTRAIL ( 1 1 4 - 28 1 ) 4 pAAVdwSEC (CV) ILZTRAIL 444 33^ 

AAV <y4°)l 3«1135 SEC2ILZTRAIL(114-281)4 SEC (CV) ILZTRAIL (1 14 - 281) 7> EflS.44 0 H-^°ll 3*B 4 

53-2-5. 5E4 «H4«fl^li 4334 3344. 



33 4-8- 44144 33^ -e-Mii^- aav 343 nil-?- S3 °| 4. AAV ^4^] ^ efl &q 

^L£^S. ^7) 14^ AAV °J4» °l-§-*fl •& ^"^^ 7-ljS^- rTRAIL 4€ 4^1S# ^^ofl ^.g.^- ^ ^2^ 

rTRAIL* ^1H44°1«^ °14 ^-^|4 0 1#4 4^ 43 £-3- j£oil a^ ^TflS. A]?] 

^Aloj] 7 

H43-^s, 4 a1s.c»iia^| *]s.^ 7flt ^lsji4 ci 4^- ^av^ a > f rTRAIL ti-^^4 44 ^l^lt! 

ActD^l 2t ^l£2] jl41- 3445J4. 

7fl3:^ Af^-TRAIL(114-281)4^^^ ActD-^^14 ^^SA]^ «-^*t 3^47] 44<^, 4 'Ml^t 12^^ £ 
43 7l H, 7fl3:^- 4^TRAIL(114-281) (100ng/ml)4, 4^ 44 TRAIL(1 14 - 281) 4 a ^^(100ng/m 

1)4 ActD(100ng/ml), £fe ActD ( 1 OOng/ml) 4, 1234-S-4 u fl43^4. H^i^: 4°) "1:5!! 4 °144 444^ 4 

A-fliL 434^4. ^ 147> t 13^] 444 S14. " ND" ^ " ^3 si 3 * ^ n )44. 

£ 13-5-S.^-E-l ^-oi^- ^o], ^1)2:^- a>^- TRAIL(114-281) 4^^^ <H 4^3^ S"3 4 ActD<Hl 3*fl 
37fl ^7>S]5j(cf. ActDSl 5.4 71)2:4 a>^- TRAIL(1 14 -281) 4 a - ) ! ; l!4 7fl2:4 44 TRAIL(1 14 - 281) 4^ 

44°fl cfl«- ^H^aj 3*j-Ajo)i ^-^^Tfl cfl44^1 S3 ^llt 4^4. 
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4eM ActD«^l 7fl2:^- AV^- TRAIL(114-281) #«1*J£ 44** - ^ * *1 sj $±3. 7]cfl^ 

^M|^r| ^^§>jl <a^5Sl* 0 l, * "S^* §-Hl7>^^ J=2M«H rTRAIL^I ^-1- TRAIL DNA ?H1S 
31 pCMVdw ^El ^ AAV °J^HI € =r 5Ui=: 3|J= -£$1 = «o V ^^ Tet-On 

pAAVdw 7)|t, TRAIL DNA ?H|S^ °l-& ^ ^ ^ ifl-dfl Sl^ ^ *fl2i, « oil- ^Ei# o]$.Q 

£ ^S^M ^la pAAVdw *W H pCMVdw £ TRAIL DNA *M|E# °l-§-t!- HeLa CelH^Sl 

<L>t!- <h#£*i^ *^°i ^Bi-vdro.Di, pAAVdw n^nt aim^7} *m^I€ v>\o\q ^iiq- ^ 

*1 ^S^tl <H#£*1^ «"^°1 44#4. 

iq.ej.Al ^. ^ 0 )u]tg TRAIL ^:«1^2l cfl^-tHl o]^t]^ o|-g-^ ^ ^tf. 

(57) ^^Sl ^fl 
3^8" 1. 

-g-«l Al^ ^(SS). SBl-oH £*A°J(TFD) 35 TRAIL(114-281) tfi cDNAS. ^=1^ ^r«l^ ^S^" B 
TRAIL DNA ?H1B. 

^ 2. 

aflllW &°H, €«1 ^1°l SEC2 SEC(CV)°J DNA ?M|H. 

^^J" 3. 

*fll*cM 5Lt°H. SeM"1 E."H°Jol ILZ°J DNA ?H)H. 
^T^h 4. 

^ll* *113*J- # <Hi=. * ^ DNA ?M1S» 3JE1. 
^T 2 -^ 5. 

^ T 1 * 6. 

*fl5*Sl ^la^^ll Sl*fl ^A>^1 7)13:^- sej-olul^ TRAIL 
^ T 2 "^ 7. 

^•°j5lfe ^lefl ^-^^^.S. *r 9\t= i-frfi- *13 pCMVdw ^El. 
^T 1 *^ 8. 

X|7*<H1 SH A 1, si afl -fr^HI 21*1) ^E)^- ^-»4^°1 -H1SS1S. -g-Hl^ ^ aJzl^ A i°J SEC2 

SEC(CV)!- c-1 if-Sl-fe pCMVdw ^^H. 
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$ T 1 ^ 9. 

47^} ^-■as)^ si 2)1 -B-3*H1 s]^ I^l^t *&$*t ^ SeHH 5H>1]°1 

ILZ» 3 5Lf-s>fe pCMVdw 

^^■*<J- 10. 

^]7*J-°)] ^■'yslfe ^2fl -ff^Hl ^«tl V^t: ^r^€°l -*flS*l3. $ti|£] Jl ee^oI^s. + oi £ s a] 

^ ^11 SEC2 SEC(CV)2}- Se}-°1"1 i°fl°J ILZ* 3 i*Hs>^ pCMVdw ^b). 

^T 2 "^ 11. 

^14*J-<H1 5fl°H. ^ El 7> pCMVdw 91 *H3b.yt ^3. 
^■T^J- 12. 

^•ysjfe- S]Efl -fr^-t Tet-On ^1^2] a)«fl EflBBl-/.]-ol§^/s.Al/.l.o|^ ? i 

^ xlfe yf 0 ] si ^ (aav) ^-^ ^e]oi pAAVdw 

13. 

^14 : %H1 &<>M, ^e]7> pAAVdw ^l^oi jcfl^ H"^ ^3. 



^T 2 -"^- 14. 

*I|121M Sl<H^1. tJ-°d^fe siHfl -S-#*H1 cj-afl^oi ^iJLsis. -g-nl 

2 £tt SEC(CV)# iU-^l-Tr pAAVdw ^E). 
^T 1 ^" 15. 



u) x\ zl¥ x\ 1 SEC 



ILZ* i^-sV^ pAAVdw ^ el . 
^T 1 * 16. 

*1!12*<M1 ^■'aslfe s]efl -^-^i^Vofl <y-j:£)^ ^^o) M]s.st]s. ^- «1 si 31 ssl-oi^i- ^ A ) 

^■^ ^1 SEC2 SE^ SEC(CV)^ HeM 11 ! tgxj jEnflo] ILZ s. i^>fe pAAVdw 

^T 2 -^- 17. 

^113^-fil 7fl2:^- U-SI «lEl7l- Dfl?l^€ «>°l&|i. 
^T^J" 18. 

^^*J" 19; 



^ll8*J-sl ^]i^<Hl SlSfl JflXj^l -g-H)^ *fl^ Se}o|Dl^ TRAIL 
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^T 2 -^ 20. 
^T 1 ^- 21. 
22. 

^120*J- £tt ^121*^1 $I<H^, ActD* c| if^r *W 

la 

ATG GGT CGA GGG CGT CTG .CTG GAG ATC GCC CTG GGA.TTT ACC-GTG CTTTTA GGG 
;.ia ; et gJ^. aig .g.J^ axg; feu teu gJu ife -aJa 'teu gty phe thr <?al . feu teu aJa. 

TGG T AC ACG AG C CAC GG,G : ; GCG : G AG ; 
sea? tyr thr sea? hE gly aJa asp 

ib 

ATG GCT -ACA GGC TCC CGG. ACG. TCC CTG CTC CTG GGT TXT GG G CTG CTC TGG CTG GGG TGG 
m et a.h : thr gfy ser aig thr sea? teu .Jeu teu ala phe gV feu teu cys teu pro trp 

CTT CAA GAG GGC ACT GCC TCC !G CT. CGG: A AC AG G GAG A AG CGC 
teu gJn gJu gi? sea? : aJa sea? aJa azg asn aig gii tys aig- 

F u ri n - sp e c ifi c : cl e a v a g e s e q u e n ce. 

2 

sea? a£ . aig; asn arg; gii 'dps.; arg ixxx : 

T 

S.'S 3 

•AGA : ATG--i^.^ 

Taig m et fys ■ g Jn: ib gii asp 'fys rile gii. gii ife feu- : -ser - Jys • ife tyr iife 
: 'A TG G AG I A A C 'GAG ATC G CG : G'G.G -ATT ASGCaAA CTC ATT G G C Gi A G'f'AG G 

*** . f * * "* • " * . - s.' * 

«. - ' V « * ' .*, . - ' * . ♦ > — 

ife g'Ju asn gii ife* ateu aig,> ite %s Jys rteu; ite- gty. gJu- aig- 
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4 



GTG AGA GAA AGAGGTCCT CAG AG A GTA GCA :GCt. CAC ATA ACT GGG ACC AGAGGAvAGA AGC 

■ ■ ■ ■■. 

val aig gli aig. gV P*o gJn aig val ah. : ak his ife thr g-V thr aig g]y raig ser 

A AC ACA TTG TCT TCT. CCA A AC TCC AAG AAT G AA AAG GCT CTG Gee CGC AAA ATA AAC TCC 
:aai. thr feu sex sear pro asn ser Jys : asn gli ah feu gV sag Jys ife asn ser. 

TGG GAA T.CA TCA AGG -AGT GGG - C AT TC A . ; T.TC C TG -AGC AAC TTG CAG TTG .AGG AAT GGTGAA 
; trp gli. sex sex aig ser g^r his ser/ phe feu ser asn feu his feu rarg asn g]y gJu. 

CTG:. GTC ATC CAT GAA AA A GGG TXT. TA C TAC ATC:.TAT TCC CAA ; ACA TAG TTT CGA TTT CAG 

w- ■ • • . 

feu val ife his gJu Jys gV phe tyr tyr ife tyr sex gli thr tyr pfie aig phe gh 

GAG GAA ATA AAA GAA AAC ACA AAG AAC G AC AAA C A A ATG GTC CAA TAT ATT TAC AAA TAC 
gii gJa ife lys gli asn thr Jys asn asp lys gli m et val gin tyr ife tyr Jys tyr 



ACA. ACT. TAT CCT G AC CCT. ATA TTG TTG ATG' AAA- AG T G C T A G A A AT. A G T TGT'TGG TCT AAA 
: thr ser tyr. pxo asp pro ife feu feu m et .lys sex afe aig asn sex cys trp ser. Jys 



GAT GC A G AA TAT GG A CTC TAT. TCC ATC TAT CAA GGG GGA'ATATTT GAG CTT. AAG GAA AAT 
asp afe. gJu tyr gJy feu tyr ser ife tyr gh ,gJy gJy ife phe git feu Jys gli asn 



G AG AG A ATT TTT GTT TCT GTA AC A AAT GAG CAC TTG ATA GAC.ATG GACICAT GAA GCC AGT 
asp aig ie phe val ser val thr asn gJu feu ife asp m et - asp his gJu afe sex 



TTT TTC GGG GCC TTT TTA GTT GGC TAA 
phe phe gJy afe phe feu val gJy 



5 



AAnnTTnnTAHnfiAnrTCnnATCCACTAGTAACGGCCG CCAGTGTGCTGG AATTCTGCAGATA TCCATCACACTG 



Hindiil 



BamHI 



BstXI 



Kpnl 



EcoRI 



EcoRV 



BstXI 



GCGGCCGCTCGAGCATGCA TCTAGA GGGCCC 
Xbal 



Notl 



Xhol 



Apal 



6 



GAG TAC A AG; GAC GAC^GAT GAC : AAG. 
3.sp tyr fys asp a^.-asp asp lys 



i£ig 7 



CAT CAT GAT" CAT : C AT GAT: 

* _ . . *,> .-' 

his his his ^is; Jids.xh-is 
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J£<3 8a 

ATG GGT-CGA GGG CGT CTG .CTG GAG .ATC GGC GTG GGA TTT ACC GTG CTT TTA GCG TCC TAG 
m et gJy aig gV arg feu feu gii ife afe feu gty phe thr yal feu feu afe ser tyr 

ACG AGC CAC GGG GCG GAG CCC GGG AG A ATG A AG C AG ATG GAG G AC AAA ATT GAG. GAA ATC 
thr ser his g> afe asp s ma NX ma I aig .m et ]ys gii ife gii asp Jys ife gli gii ife 

CTG TCC A AG ATT TACCAC ATC GAG AAC GAG ATC* GCCCGG' ATT AAG: AAA CTC ATT GGC GAG 
feu ser Jys ife tyr ' hE : ife gli. asn gli ife afe aig ife Jys lys .feu ife gty gli: 

• ■ * * » * 

AGG 



8b 

A:TG: GGG CAT CAT CAT CAT CAT CAT CCC GGG GTG AG A GAA' kGk GG T C C T . , : 
M et* gfe* his his his' Vis his his Smal/Xmal aiicg gli aig giy pro 

L :l 

Human TRAIL(1T4>28i) .of Fig: 4 



E.^ 8c 

ATG GGT CG A GGG CGT CTG CTG GAG ATC GCG CTG GGA TTT ACC GTG CTT TTA GCG TCC TAC 
m et. gJy aig gV arg feu feu gJu ife afe feu gJy phe thr val feu feu afe ser tyr 

ACG AG C CAC GGG GCG G AC" CCC GGG GTG AG A G AA AG A GGT: CCT .... 
thr ser he' gly afe ;asp smatfXmal Vail gJu aig g ^ 



Human TRAIL(1 14:281) of Fig. 4 



JE^S 8d 

ATG- GAC;-TAC AAG GAG G. AO GAT G AC AAG .CC,C : :GGG AG A, ATG AAG ,CAG. ATfi GAG : G AC AAA, ATT 
ni et asp .tyr Jys . aspi ;aspf a^.riasp -J^s ^m^l/Xmal^ ia «et Jys; ,gX ife gii .asp *^s ife. 

G AG- G AA ATC CTG TCC AAG AT T T A C. C AC . ATC G AG: AAC G AG ATC G CC CG g . ATT;,AAG AAA. CTC 
gii gli lie feu -sex. bps, ife tyr 'he ; ife gii ask gii ife afe. aixg; ife ;]ys J^s feu 

ATT GGC GAG AGG GAAJTTG GTG. AG A GAA AGA GGT, CCT ..... 
3fe ;gV gii sag EcoRI V^ 1 aig; gJu azg g£ pip. 



H uman TRAI L(1 14-281 ) of Fig: 4 
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8e 

ATG GGTCGA GGG CGT CT.G CTG GAG ATC GCC CTG.GG A TTT ACC GTG CT.T TTA G CG TCC TAG 
m et aig gi? aig Jeu Jeu gJu ife aJa feu gty phe thr val feu feu ak . ser tyr 

ACG AGC CAC GGG GCG G AC CCG GGG AG A. ATG A AG CAG ATC G AG . G AC; AAA ATT GAG GAA ATC; 
thr ser his gV aJa asp Smal/Xmal ai 9 m et Jys gii ife gli asp tys ife gJu gJu ife 

CTG TCC A AG ATT TAG CAC ATC GAG AAC GAG ATC GCC CGG ATT AAG AA A CTC ATT GGC GAG 
.feu ser; J^s ile tyr .hE ife'. gJu, asn gii ife aJa\ aig ife J$ts tys feu ife gJy gii 

AG.G G AA TTC G TG AG A GAA AG A GG T GCT 

aig EcoRI :val aagr gii arg "gJy pro 

I ' 1 

Human TRAIL(1 14-281) of Fig. 4 



51^ 8f 

ATG GCT AC A GGC TCC CGG ACG TCC , CTG CTC CTG GCT TTT .GGC CTG CTC TGC/C.TG CCC TGG 
met afe .thr gJ$r ser aig thr ser feu feu Jeu afe phe g^ feu .feu :cys r Jeu pio ttp- 

CTTCAA GAG GGCAGT GCC TCC GCT CGG AAC AG G CAG AAG CGC CCC GGG AG A, ATG AAG; CAG, 
Jeu gli gJu gV ser aJa ser aJa aig asn aig gli aig Smal/Kmai ai 3 m et gli 

ATC GAG GAC AAA ATT GAG GAA ATC CTG TCC AAG ATT TAC CAC ATC GAG AAC GAG ATC GCC 
ife gJu asp Jys ife : gJu gii ife Jeu ser Jys ; ife tyr hfe ife gJu. asn gii ife afe 

CGG ATT AAG, AAA CTC ATT GGC GAG AG G GAA TTC GTG AG A ; G A A AG A G G T CCT ... 
aig ife tys Jys Jeu ife gJy gli arg EcoRI a2 ^ a3 H 9^ pib 



Human TRAI L(1 14-281) of Fig. 4 
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pCMVdwSEC2ILZ 



5L<S 8g 



HeLa cell killing activity 
No 



pCMVdwHisTRAIL(1 14-281) 
pC.MVdwSEC2TRAIL(1 14-281) 



No 



pC MVdwFLAG ILZTR AIL(11 4-28 1 ) 



No 



pCMVdwSEC2 ILZTR AIL(1 1 4-281 ) 



3 Yes 



pCMVdwSEC(CV)ILZTRAIL(1 1 4-281) 



Yes 



C My promoter 

SEC2 (secretion signal) 

SEC(CV). (secretion signal) 



ILZ (isoleucine zipper for trimerizatiori) 
TRAIL cDNA (amino acid 114-281); 



pC MVdwFLAG ILZ 
TRAIL(1 14-281) 



pCMVdwSEC2ILZ 
TRAIL(1 14-281) 



90min 



240 min 



pCMVdwSEC(CV)ILZ 
TRAIL(1 14-281) 
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QO 



KD a : 



3d - 



3d. - 



Ll_ 

"C3 



O 
LLI 



O; :;o.; 



a). 




[Medium; 
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UJ LU 
CO CO 

5 £ 





o o o o o 




to 

CM 




Cell lysate Medium 
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RXX-UF1 ItrTpcmv Q3 GFP IpM lPQenhl Ptk T 



Ned 1 



| pA2 1 TR 



pAAVdwGFR |TR| Te.t O ImPj gg / | GFP | pA1 1 Tet Q ImpT 



rtTA- 



|pA2,|TR| 



Not I 

I 




Deletion of GFP : 



pA^Vdw iTR I Tet Q |mPj |g / | pAi | Tet 0 lmR| 



rtTA 



10b 



CG AG G CCCTTTCG TC CTGG AG TTT ACCACTCCC TAT C AGTG ATA GAG A A A AG TG : A A A"G TG G AGTT 5 0 

Xhbl 

TACCACTCCCT ATC AGTG ATAG AG A A A AG TG A A AG TC G AG TTT A C C AG T C C C T ATC A G TG A T A G A 115 

G A A A AG TG A AAGTCG AGT TT AC CACTCCC TATC AG TG AT AG AG A A A AG TG A AAGTCG AGTTTA C C 180 

A C TC C C T AT C AG TG ATAG AG AAAAGTG A AAGTCG AG TT T AC C A C TC C C T A TC AG TG ATAG AG AAA 2 4.5 

AGTG AAAGTGGAGTTTACCACTCCCTATCAGTG ATAG AG AAAAGTGAAAGTCGAGC.TCGGTACCC ,310. 

KphlSift 

GGGTCG AG T A G G C G TG T AC G G TG G GAG G C Q TAT AT A AG C AG AG C.TC GTTTA G TG A AC CG TC A G AT ,37 5: 
Xia-al 

CG C CTG G A G A C G C G ATC C A C G C T G TT TTG ACCTC CAT AG A AG AC A G C G G G AC G G AT CC AG G C TC C 440 
a 441 
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10c 



added ^ 

GGTACCCG AG G CCCTTTCG TCG.TCG AG TTTA CCACTCCCTATC AGTG ATAG AG A AA AG TG AA AG TOG AGTT 50 

Kpril C to* 

T A C C AC TCC C T ATC A G T G A TAG AG A A A AG TG A A AG TC G AG TTTA C C AC TO C C T ATC A G TG A TA G A 115 

G AA AAGTGA AAGTCGAGT TT AC OA C TC COT A TC AGTG AT AG AG AA A A G TG A A A G TC G A G TTTA C C 180 

A C TC C CT AT GAG TG ATA G A G A A A A G TG A A A G TC G A G TT T AC C A C TC C C T A TC AG TG AT AG AG A A A 2 4 5 

* ■ * • * * • • • a 

AG TG A A A G TC G A G TT T AC OA C TC C C T A TC AG TG AT A G AG A A A A G T G AAA GTCGAGCTOGGTAGCO 310 

e to 4 " 

GGG TCG AGTAGG CG TG.TACGG TGG G AG G CCTATATAAGCAG AG G TC G TTTAG.TG A ACCG TCAGAT 3 75 

C G C C TG G AG A C G CO ATC C A C G C T G TT TTG AC C TC CAT AG A AG AG AC C GGG AC C G AT C C AGO C TC C 4.4 0< 

G O TCG AO 4 4.1: 
Xhpl 

added 



51^ 10d 

G TCG AC C TCG AG TT 5 0 
SaH Xhol 

TA C C AC TO OCT ATC A G T G A TAG AG AAA AG TG A A AG TC G AG TTTAC C AC TCC C TATC A G TG A TAG A 115 

G A A AA G T G A A AG T C G A G T TT AG C A C TO COT A TC AG TG AT AG AG A A A AG TGI A A A G TC GAG TTT A C C 180 

ACTCCCTATO AG TG ATAGAG AAAAGTG A AAGTCG AGTTTACCACTCCCTATlG AG TG.ATAG AG AAA- 24 5 

AG TG A A A G TO G A G TT T AC C A C TC G C T A f C AG TG ATA G AG' A A A AG T G A A A G T G G A G C T C G G T A (2 G C 310 

GGG TCG AG TA G GOG TG T AC G G TGG G AG GO C TAT AT A AG, C AG AGO TCG f TT AG TG A AGO G TC A G AT 37 5 

C G C G TG G A G A C GCC ATC.C A C G C T G TT TTG AC C f CO ATAG A AG AC A G C G.G G AC C G AT C C AG G C TC C 44 0 

GCGGCCCC G AATTC 454 

EcdRi:: 
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5=?! lOe 



GAATTCAT 
EcqRI 

ATG TCT AGATTAGAT AAA AGT AAA G TG ATT AAG AGC G C A TTA GAG GTG CTT A AT. GAG GTC 
M et .ser aig Jeu asp fys ser fes sal ite- asn ser afe tea gh tea ten asn gh; jal. 

GGA ATC GAA GGT TTA ACA ACC CGT AAA CTC GCC CAG AAG CTT GGT GTA GAG CAG CCT ACA 
ife gh gV feu. thr thr. aig Jys Jeu afe gh fys feu gV. va.1 gh gh pro thr 

CTG TAT TGG CAT GTA AAA AAT; AAG CGG GCT TTG CTC G AC GCC TTA GCC ATT GAG ATG .TTA 
feu tyrtzp. his val. asn )ps aig ah feu feu asp ah. feu. .'afe :ife giu -m et feu 

GAT. AGG CAC CAT ACT CAC TTT TGC CCT TTA AAA GGG GAA AGC TGG; CAA GAT TIT TTA CGC 
asp aig hfe hB to hs phe cys pro feu iys =gJy gh ser trp gh asp phe feu aig 

AAT AAC GCT AAA. AGT TTT AGA TGT GCT TTA CTA AGT CAT CGC AAT GGA.GCA AAA.GTA.CAT 
asn asn ah ser phe aig; cys aJa feu feu ser his aig asn gV afe fys \al his 

TCAGATACA CGG CCT ACA GAA AAA CAG TAT GAA ACT CTC GAA AAT CAA TTA GCC TTT TTA 
ser asp thr aig pub. thr gh fys gh tyr gh. thr feu gh asn gh feu afe phe Jeu 

TGC CAA CAA GGT TTT TCA CTA GAG AAG GCG TTA TAT GCA CTC, AGC GCT GTG GGG CAT TTT 
cys gh gh gJy phe ser feu gh asn afe feu tyr afe 'feu ser afe. ral gV his phe 

ACT TTA GGT TGC GTA TTG GAA GAT CAA GAG CAT CAA GTC GCT AAA GAA GAA AGG GAA ACA 
thr feu gJy cys val Jeu gh asp gh gh his gJn tal- afe gh gh aig gh thr 

CCT ACT ACT GAT AGT ATG CGG CCA TTA TTA CG A CAA GCT ATC GAA TTA TTT GAT CAC CAA 
pro thr thr asp ser met pro pro feu. feu aig gh afe Ue gh feu. phe asp h s gh 

GGT GCA GAG CCA GCC TTC TTA TTC GGC CTT GAA TTG ATC ATA TGC GGA TTA GAA AAA CAA 
g^ afe gh pro afe phe- feu phe gV feu gh feu afe- iJe cys gty feu gh \?s gh 

CTT AAA TGT GAA AGT G GG TCC GCG. TAC AGC CGC GCG CGT ACG AAA AAC AAT TAG GGG TCT 
feu ^s cys. gh. ser gV ser afe . tyr ser! aig afe aig thr tys asn ash tyr gV ser 

ACC ATC GAG GGC CTG CTC GAT CTC CCG GAC GAC GAC GCC CCC GAA GAG GCG GGG CTG GCG 
thr iJe gh gV feu feu asp -feu pro asp asp asp afe pro gh gh afe gV tea afe 

G to j. 

GCT CCG CGC CTG TCC TTT CTC CCC GCG GGA CAC ACG CGC AGA CTA TCG ACG GCC CCC CCG 
afe pro aig feu ser phe feu pro afe gV his thr aig aig feu ser thr afe pro. pro 

ACC GAT GTC AGC CTG GGG GAC GAG CTC CAC TTA GAC GGC GAG GAC GTG GCG ATG GCG CAT. 
thr asp val ser. Jeu :gV asp: gh feu., /hs feu asp g# . gJu asp val aJa .m et afe Hb 

GCC GAC GCG CTA GAC GAT TTC GAT CTG GAC ATG TTG GGG GAC GGG GAT TCC CCG GGT CCG 
afe asp afe feu asp asp phe asp feu asp met leu gV asp gi?- .asp ser" pro gV pro 

GGA TTT ACC CCC CAC GAC TCC GCC CCC TAC GGC GCT CTG GAT ATG GCC GAC TTC GAG TTT 
gV phe. thr piro his asp ser afe pro tyr g^ afe feu asp met afe asp phe gJu phe 

G^G CAG ATG TIT ACC. GAT GCC CTT GGA ATT GAC GAG TAC GGT GGG TAG GGGGCGCG AGG ATCC 
gh gh met- phe .thr asp afe feu. gV W asp gh tyr gJy gif -. Bam HI. 
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S-H 1 ! lOf 

GTCGACCTCGAG TT 50 
Sail Xhol 

TACCACTCCCTATCAGTGATAG AGAAAAGTGAAAGTCG AGTTTACCACTCCCTATCAGTGATAGA 1 1 5 

GAAAAGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACC 180 

ACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGTTTACGACTCCCTATCAGTGATAGAGAAA 245 

AGTGAAAGTCGAGTTTACCACTCCCTATCAGTGATAGAGAAAAGTGAAAGTCGAGCTCGGTACCC 310 

GGGTCGAGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGAT 375 

CGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCC 440 

454 w 

GCGGCCCC GAATTC AT ATG TCT AGA TTA GAT AAA . . . GG ATCC AG ACATG A TGTCG AC 

EcoRI 1 met ser arg leu asp lys BamHI Sail . 



DNA encoding rtTA ORF of Fig. 10e 
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51^ lOg 




LrtTAj 




□ 



.rtTA J 



r 



TRlTet 0|mP|lg'| GFP I pA1 1 let O lmP| 




rtTA 



TR 




lTRitet0lmPll81 



GFP I PA1| Tet P ImP 



rtTA 



IpA2|TR1 



Tetracycline (or Doxycycline) □ GFP 



. ' • • • 
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lOh 



1(3 



T^r.acycjirie. 



- + 



lla 



pAAVdw 



N ot I 
i 

TR | Tet O |mP|f g'| pA1 1 Tet O I 



|pA2|TR| 



▼ 



Insertion of 

SEC2ILZTRAI L (1 14- 281) 
or 

S EC( CSf) I UZT RAI L (1:14-281) 
t.o;the-Not i;site 



pAAVdwSEC2ILZTRAIL(1 1 4-281) 

pER | Tet 0 |mP| |2MsEC2ILZTRAIL| pAI i Tet-Q |rriRT 



IpA2|tr| 



pAAVdwSE.C(eV) ILZJRAJ L(1T4 : 281 ) 

pTR I TetQ |mPl gg/J sec(cv>ilztrail| pM| Tet 0 ImWf 



ftTA- 



l.pA2.lTRl 
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£^ 12 




51^ 13 

A p opt otic cell death (%) induced * by : 



Cell line 


p5 3 status 


TRAIL 


TRAIL + A< 


:t D Act D 


HeLa 


wt (H PV) 


^90 


ND 


ND 

y 


MCF-7 


vyt 


>90 


m 


ND 


A549 


wt 


30 




0, 


pan£-i 


mt 


>90 


ND 


ND 


SK-0V-3 


mi. 


• ■ • 

30 


>98 


0 


HepG2 


mt 


30 




0 


H ep3 B 


mt 


25 


>98 

. ■ ■ 


P; 


PLG/PRF/5 


mt 


25 


>98 


ft 
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